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ABSTRACT

The Social Context of Foot-and-Mouth Disease Control in Texas: Foundations for
Effective Risk Communication. (December 2011)
Amy Haley Delgado, B.S.; M.S., Texas A&M University — Kingsville; D.V.M., Texas
A&M University

Chair of Advisory Committee: Dr. Bo Norby

The introduction of FMD into the US would have serious economic and societal
effects on the livelihoods and sustainability of affected livestock producers. Livestock
producers serve as an important line of defense in both detecting an introduction of FMD
as well, helping to prevent disease spread. However, due to the complexity of moral,
social, and economic issues surrounding the control of highly contagious diseases,
producer cooperation during an outbreak may not be assured. This study was conducted
using a mixed-methods approach, including qualitative analysis of interviews and
quantitative analysis of a postal survey, in order to explore the factors likely to influence
producer cooperation in FMD detection and control in Texas.

Reporting of cattle with clinical signs of FMD in the absence of an outbreak was
related to producers” beliefs about the consequences of reporting, beliefs about what
other producers would do, trust in agricultural agencies, and their perception of the risk
posed by FMD. During a hypothetical outbreak, intentions to report were determined by

beliefs about the consequences of reporting, and perception of the risk posed by FMD.
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Intentions to gather and hold cattle when requested during an outbreak were determined
by beliefs about the consequences of gathering and holding, beliefs about barriers to
gathering and holding, trust in other producers, and perception of the risk posed by
FMD. Compliance with animal movement restrictions was determined by experiential
attitudes, beliefs about the availability of feed, space, and disinfection procedures,
beliefs about what other producers would do, and perception of the risk posed by FMD.
Recommendations for improving producer cooperation include targeting specific
beliefs in both planning and communication, increasing transparency in the post-
reporting process, planning for and communicating plans for maintaining business
continuity in order to better inform risk perception, and partnering with organizations to
ensure sustained and meaningful communication that supports trust between producers

within the affected agricultural community.
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CHAPTER I

INTRODUCTION

Overview

United States (US) animal health agencies responsible for preparing for and
responding to outbreaks of highly contagious animal diseases such as foot-and-mouth
disease (FMD) must often work with limited resources and personnel. In order to
maximize their effectiveness, these agencies actively partner with the animal production
industry in order to develop programs and recommendations for disease prevention and
outbreak response. However, the risk communication process involved in developing
and encouraging these programs and recommendations has often proved challenging.

Current US response plans for highly contagious diseases rely heavily on the
willingness of livestock producers to serve important roles in the prevention, detection,
response and eventual eradication of disease.' Livestock owners may be the first to
notice signs of a foreign animal disease in their animals, and their participation in
disease surveillance is critical to the effective coverage of the US cattle population.
Basing disease control measures on the rapid removal of infected and at-risk animals
means that animals must be gathered and held by their owners for testing and
depopulation, while strict movement bans designed to slow disease spread are essentially

unenforceable without the cooperation of livestock producers.

This dissertation follows the style of the Journal of the American Veterinary Medical
Association.



In some situations, vaccination, with or without the subsequent destruction of vaccinates,
may also be applied. In both of these situations, producers are expected to gather and
hold their animals, often at significant personal expense. Producers are also expected to
maintain strict bio-security and movement restrictions in order to prevent the spread of
the disease.”

Many of these control strategies, which were based on strategies employed in
Europe, have been in use for over 100 years.” However, public reactions to the measures
used to control recent outbreaks of FMD in other countries would suggest that livestock
owners today may be less supportive of the traditional measures used to eradicate
outbreaks of FMD. During the 2001 outbreak of FMD in the UK, the slaughter policy
and movement restrictions used to control the outbreak resulted in the death of
approximately 6 million animals, many of which were not infected and were killed to
prevent further disease spread or to alleviate animal suffering.*” A large number of
livestock owners (over 200 in Devon alone) turned to the legal system in order to
prevent the death of their animals under the contiguous culling policy.® Some producers
barricaded their farm entrances and refused access to their land, which ultimately
required police intervention to resolve.” Although no studies were done to examine the
reasons why livestock owners resisted the slaughter of their livestock, media interviews
would suggest that producers assign much more value to their livestock than an
economic valuation can provide, and they viewed the death of their animals as the death
of a livelihood or their children’s future.*’ Studies conducted after the 2001 outbreak in

the UK found that livestock owners experienced substantial emotional and psychological



distress during the disease control process, and these effects lingered despite the passage
of time.''? Also, poor communication combined with constant changes in disease
control policy led to decreased trust in the overall disease response process and
decreased public acceptance of disease control measures. "

As Tim Tinker noted in his recommendations to improve risk communication
within public health agencies, agencies interested in informing and helping the public
make better decisions regarding their own health “...need to adopt a sophisticated
approach to integrating behavioral and communications considerations into planning and
development of prevention programs.”'* Certainly, the same could be said for animal
health agencies seeking to partner with livestock producers for the detection and control
of animal diseases. Risk communication efforts for animal disease detection and control
should focus on encouraging cattle producers to implement measures and comply with
recommendations which can reduce the scope and severity of a disease outbreak.
Measures such as the identification of animals, record-keeping to enable the tracing of
animal movements, movement prevention regulations which delay the movement of
animals following the introduction of new livestock, and the rapid recognition of clinical
signs in livestock by livestock producers have all been highlighted as useful preventive
measures to reduce the size and scope of an outbreak of a highly contagious disease.' ™'
However, some animal health agencies may not be successful in increasing producers’
willingness to adopt preventive measures, because of their inability to address livestock
producers’ current attitudes and practices.” Fisher and Chen reported the results of a

survey evaluating customer satisfaction with the United States Department of



Agriculture — Animal and Plant Health Inspection Service (USDA-APHIS) risk
communication activities. They found that 68% of customers felt that motivating
changes in attitudes and practices was important, while only 23% indicated that APHIS
was effective in doing so.”> Customers’ perceived ineffectiveness of APHIS may be
related to the fact that “traditional” approaches, focused on communicating the technical
details of disease epidemiology and control measures, are unlikely to succeed in
influencing producers’ attitudes and behaviors unless they take into account the broader
context and two-way nature of risk communication.***°

Effective planning, implementation, and evaluation of risk communication
related to outbreaks of highly contagious diseases such as foot-and-mouth disease
(FMD), requires an understanding of not only the behaviors to be encouraged, but the
underlying social and psychological processes influencing those behaviors.*” The
incorporation of social-psychological theory and methodology with traditional
epidemiologic approaches can provide a useful tool for assessing disease-prevention
behaviors and the attitudes and beliefs that influence them.

Using this multidisciplinary approach, the aim of this study was to answer the
following questions:

1. What are the key behaviors related to FMD detection and control for
which Texas cow-calf producers” compliance may be reduced?

2. What are producers” currently held beliefs about the consequences of,

barriers to, and social pressures for each of the identified key behaviors?



3.

In addition to these beliefs, are there other factors which influence
producers’ intentions to perform these key behaviors?

Which of the identified beliefs and factors are most significantly
associated with producers” intentions to perform these key behaviors?
Based on these findings, how can risk communication and emergency
response planning both before and during an outbreak of FMD in Texas

be strengthened?



CHAPTER 1I
THE CONTROL OF FMD AND LESSONS TO BE LEARNED FROM RECENT

OUTBREAKS

Foot-and-Mouth Disease in the US

Foot-and-mouth disease is an excellent example of a highly contagious disease
that can spread quickly through naive wild and domestic cloven-hoofed animal
populations if control and eradication measures are not immediately put into place. FMD
was last eradicated from the United States (US) in 1929.” Since that time, livestock in
the US have had no exposure to FMD virus or FMD vaccines, rendering them highly
susceptible to infection. Introduction of the virus would result in severe illness followed
by poor productivity, including long-term weight loss, poor growth, permanent hoof
damage, and chronic mastitis.***

Despite low mortality rates, the economic costs associated with an outbreak of
FMD can be enormous in countries which were previously free of the disease. In
addition to losses in animal health and productivity, an outbreak of FMD in the US
would result in immediate international trade embargoes for all susceptible species and
related products. Recent estimates from the North American Animal Disease-Spread
Model indicate that even a relatively small outbreak confined to small pig farms would
cost the US from 2 to over 4 billion dollars in total trade losses and control costs.*’

The effective control of an outbreak of FMD in the US will require a strong

partnership between the animal agricultural industry and the government. United States



response plans for highly contagious diseases rely heavily on the willingness of livestock
producers to serve important roles in the prevention, detection, response and eventual
eradication of disease. Surveillance for FMD in the US includes pre- and post-mortem
inspection of animals by government veterinarians; however, by the time the disease is
identified in a slaughter facility or processing plant, it may have spread extensively
beyond the farm of origin. Accordingly, livestock producers are also expected to
recognize when something is wrong with their livestock and request that a veterinarian
examine their animals.”’ Once an outbreak of FMD is detected, the property where the
disease is identified will be declared infected, and all animals on the property will be
euthanized and disposed of. Nearby operations, whose animals were exposed either
directly or indirectly to animals, animal products, materials, people, or aerosol from the
infected premises, will be quarantined, tested for FMD, and possibly depopulated.
Vaccination with or without the subsequent destruction of vaccinates may also be used
to help slow the spread of disease.' In all cases, producers will be asked by authorities to
gather and hold their animals, often at significant personal effort and expense. Producers
will also be asked to maintain strict biosecurity and movement restrictions in order to
prevent the spread of the disease, which may limit access to feed, veterinary care, and
slaughter at the appropriate stage of production.’
Historical Perspective on FMD in the US

Outbreaks of FMD in the US have always been high-profile public issues, and
the control strategies for FMD, which were developed based on strategies employed in

Europe, have remained relatively constant since the late 1800°s. Foot and mouth disease



was first introduced into the US in 1870. The disease was identified at least ten
additional times in the years between 1870 and 1929. The worst of these outbreaks was
in 1914, when the disease was introduced into Michigan and then spread to 22 other
states via the Chicago stockyards. That outbreak took over two years to control using
strict slaughter and quarantine methods.’ Donald Spear gives a detailed account of the
challenges, enormous costs, and far-reaching implications these outbreaks had in the US
in his account of the 1924 outbreak of FMD in California.’* The disease was first
identified by a private veterinary practitioner in the San Francisco Bay area in a small
herd of dairy cows in mid-February. Within four days, four counties were issued
temporary quarantine orders. State and federal officials cooperated closely to quickly
enact the USDA’s contingency plan for outbreaks of FMD, which had been developed
and approved by all US states in 1917.

One of the first problems encountered during the eradication campaign related to
funding for the compensation of livestock owners. According to the contingency plan,
the costs of compensation for livestock owners would be shared evenly by the state and
federal government. Although the US Congress acted quickly to appropriate a total of
six million dollars over three months to the eradication effort, state funds were not
available. Spear goes on to note: “This was a matter of critical importance to the
campaign, for success rested on the willing cooperation of the state’s livestock interests.
Such cooperation was unlikely unless individual stockmen were assured prompt

payment for condemned herds.” The issue was eventually resolved when the governor



secured promises from the members of the legislation that funds would be approved in
the legislature’s next regular session to meet the two million dollar shortfall.

The next challenge identified by Spear related to the slaughter of uninfected
livestock. He noted: “Given the nature of the contagion and the federal government’s
past experience, USDA officials regarded as impossible an eradication campaign without
slaughter of all exposed susceptible animals.” However, California had not approved
legislation which would allow state agents to slaughter animals not actually diseased.
The eradication campaign was carried out as though the state actually had that authority
until the legislature met and approved the necessary legislation in 1925. G. H. Hecke, in
his opening address to the Meeting of the Western Directors and Commissioners of
Agriculture in 1925, noted that despite the fact that thousands of un-infected cattle were
destroyed in the course of the eradication campaign, no injunctions were brought against
state officials.” The compliance of the livestock sector in the face of questionable legal
authority, albeit with the assurance of adequate compensation, supports the idea that US
livestock producers believed that strict quarantine combined with the slaughter of all
infected and exposed livestock was the best method for controlling and eradicating
FMD. In addition, the widespread compliance of producers with disease control
measures may have been due to the enormous amount of fear and dread associated with
the disease.

The widespread fear of FMD in the US at that time was best reflected in the
almost hysterical reaction that followed the discovery of FMD in California. Thirty-six

states imposed quarantines on a wide variety of California products, ranging from the
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reasonable to the absurd. Various states embargoed or denied entry to raw farm products,
nursery and greenhouse products, canned goods, baby chicks and eggs, bees, biological
products, manure, house pets, clay pigeons, and railroad ties.**** Arizona’s restrictions
were by far the most severe, extending even to motorists and tourists from California. In
Yuma, a crowd of stranded travelers was held back by jets from a fire-fighting hose. The
governor requested a squad of National Guardsmen, armed with a machine gun to

. 2,34
enforce the barricade.*?

Although state reactions during the outbreak were overly
drastic, the danger of the disease spreading was real, and the economic costs associated
with FMD were high.>* Control of the 1924 outbreak of FMD in California resulted in
the deaths of over 100,000 domestic animals, 22,000 wild deer, and countless small
animals. Direct costs of the eradication effort to the state and federal governments
exceeded six million dollars. Indirect effects on California’s business and tourism sector
are difficult to estimate, but one study suggested that as much as a 9% reduction in total
business activity could be directly attributed to the outbreak.>>

The experience of the US in combating FMD from 1870 to 1929 has had
enormous and long-lasting impacts on many aspects of American agriculture. Fear of
additional outbreaks of FMD shaped US foreign agricultural trade policy, effectively
eliminating trade in cattle, sheep, swine, and fresh, frozen or chilled meat from these
animals from any country known to have FMD. The resulting ban created strained
relationships with many countries.* In addition, the California outbreak led to the

establishment of a commission on foot-and-mouth disease, charged with carrying out

experimental research in Europe. This research focus eventually led to the establishment
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of an animal disease research laboratory on Plum Island, where FMD research is still
conducted today.****
Social and Psychological Costs Associated with FMD

Clearly there have been economic and political consequences from FMD
outbreaks in the US, and those consequences have had long-lasting effects on US
agricultural policy. However, recent outbreaks in the United Kingdom (UK) and other
European countries have highlighted additional social and psychological costs associated
with modern, large-scale outbreaks of FMD.'*"****® Noordman and Endenburg’® found
that even six years after an outbreak of FMD in the Netherlands, 40% of veterinarians
surveyed still showed signs of a traumatic stress reaction. The number of farm animals
remains decreased from pre-outbreak averages, affecting the availability and viability of
large-animal veterinary practice. In addition, cattle farmers have become more
confrontational, and regulations affecting veterinarians have continued to change.*®

A qualitative, diary-based study conducted in the UK following the 2001
outbreak found that despite the passage of time, affected people’s lives were still
characterized by “distress, feelings of bereavement, fear of a new disaster, loss of trust in
authority and systems of control, and the undermining of local knowledge.” ' These
effects were not limited to animal owners or farmers, but instead were found to affect

local business people, health care personnel, and rural communities as a whole. The

Lessons to be Learned Inquiry Report from the 2001 outbreak in the UK noted:
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Because disease control policy had not been debated widely before the outbreak,
arguments took place as the disease was raging. Changes, in particular to culling
policy, were introduced at short notice. Often they were poorly communicated.
Large parts of the farming and wider rural community became distrustful of
government. The public and the media — which had initially been broadly
supportive of the Government’s approach — turned against it.*

Poortinga et al."® examined public risk perceptions, trust, and beliefs about the
government during the peak of the 2001 FMD outbreak in the UK. Study participants
were all highly concerned about FMD; however, the FMD outbreak was seen
predominantly as a social and economic issue, rather than a human or animal health
issue. In their examination of trust, the authors found that in general, people had low
levels of trust in governmental sources to tell the truth about FMD and were skeptical
about the government’s ability to handle the crisis. The authors suggested that in order to
regain trust, people wanted more openness, either through greater access to
governmental information or through an independent organization providing reliable
information.

Unfortunately, during an outbreak of a highly contagious disease, opportunities for
developing transparent, stakeholder-driven communication strategies are often limited.
During the 2001 outbreak of FMD in the United Kingdom, numerous parties affected by
the outbreak response described the risk communication as hastily crafted, poorly

3738 The Lessons to be Learned

focused and only occurring in response to the outbreak
Inquiry, chaired by Dr. Ian Anderson, noted two distinct communication failures during
the 2001 outbreak of FMD in the UK. The first failure related to the flow of

communication within the agency responsible for controlling the outbreak. During the
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phase when the disease was still spreading rapidly, the report notes: “Clear messages
about the severity of the worsening crisis were not getting through to senior management
or Ministers. At the same time, communications from senior management downwards
also appeared to have difficulty reaching their target recipients.” The second failure
related to the flow of information to the public and the affected industries. The inquiry
found that important issues such as the opening of public footpaths, an integral part of
rural tourism and the rural economy, were delayed and complicated by “frequent
changes in guidance, the lack of clarity in communication, the loss of confidence in the

Government’s scientific understanding and control of the outbreak.””*

The farming
community’s loss of trust in the government’s ability to manage a crisis has had long-
lasting implications, despite concerted efforts to strengthen communication and
emergency preparedness.

When FMD was again discovered in England in 2007, DEFRA and the Animal
Health Agency worked to strengthen their communications and improve transparency.
The Review into the Government’s Response to FMD 2007, also chaired by lan
Anderson, found that the agencies had significantly strengthened their communications
framework, seeking out new and innovative ways of reaching their target audiences
through their website, SMS services, voicemail, and direct mail. However, the review
recommended that engagement with the local media and key stakeholders be improved.
The Review found that although “DEFRA’s contingency plan envisaged the close

involvement of local stakeholders.... these relationships were often stronger on paper

than they were in practice.” *° Ten years after the 2001 outbreak, DEFRA is still working
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to regain the trust that was lost during the control and eradication of FMD. Recently,
DEFRA announced the development of the Animal Health and Welfare Board for
England, comprised of farmers, veterinarians, other stakeholders, and the Chief
Veterinary Officer. As described by the independent advisory group for responsibility
and cost sharing, the purpose of this board is to not only reduce the risk and cost of
animal disease, but also to rebuild and maintain trust between livestock owners and
DEFRA.**!
Factors Influencing Outbreak Size and Severity

Given the potential for serious economic and societal consequences, efforts
should be made to reduce the potential size and severity of an outbreak of FMD in the
US. Studies examining past outbreaks of FMD, as well as work involving disease spread
models, have revealed that the size and severity of an outbreak of FMD is associated
with many factors. One of the primary factors found to influence the size of an epidemic
is the time-to-diagnosis of the index case. Initial descriptive epidemiology of the first
five months of the 2001 outbreak of FMD in the UK suggested that the unusual size of
the epidemic was largely due to a combination of factors including a delay in the
diagnosis of the index case, the movement of infected sheep through livestock markets,
the time of the year when the disease was introduced (i.e., high market activity,
favorable weather for FMD persistence in the environment), and the density of the
livestock population in affected areas.** Carpenter et al.” modeled the potential economic
and epidemic impacts of a delayed diagnosis of FMD following introduction into a large

dairy herd in California using a spatial, stochastic, individual-animal-based model. They
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found that as the delay in detection increased from 7 to 22 days, the median number of
herds under quarantine increased from 680 to 6,200 and the number of animals
slaughtered went from 8,700 to over 260,000. The median economic impact increased
from $2.3 billion to $69.0 billion in national agricultural welfare losses. Assuming a 21
day detection delay, the authors found that each additional 1 hour delay in detection led
to the slaughter of an additional 2,000 animals and an additional economic loss of $565
million. In addition to enormous economic impacts, delays in the detection of disease
can have serious implications for the subsequent success of disease control strategies. A
study, which developed decision trees in order to help inform early disease control
decisions, found that the time between introduction of the disease and subsequent
detection (the high risk period) had a significant effect on the infectiousness of the herd
and the subsequent spread of the disease. The authors concluded that knowledge
regarding the high risk period should be sought early in the epidemic, as the length of the
high risk period had important effects on the selection of the optimal control strategy,
including whether ring culling or ring vaccination would be effective.*’

In addition to the time to detection, the density of livestock herds in the affected
area and the extent of early disease spread have also been found to influence outbreak
size. Persistence of FMD in the Cumbria region of England during the 2001 outbreak
was attributed to the early, widespread dissemination of the virus and the movement of
people and vehicles between farms during routine farming activity.** As noted earlier,
the movement of animals through livestock markets early in the 2001 outbreak in the

UK led to the widespread dissemination of the virus, including into areas with high
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livestock density.** Some authors have gone so far as to suggest that the movement of
animals through livestock markets is the single most important factor contributing to
extremely large-scale outbreaks of FMD.'” Others have reported that cattle and sheep
densities are one of the most important risk factors for farm-level transmission of FMD,
and approximately 50% of transmissions of the virus during the 2001 outbreak were due
to the nearest infectious premises. In addition, the effectiveness of the disease control
measures related to the management of the epidemic also affected the farm-level
transmission of FMD in the UK in 2001.** The local spread of FMD prior to the
establishment of movement restrictions or in the absence of adequate biosecurity is most
likely due to the complex movements of people and animals associated with the lifestyle
of animal agricultural production. An examination of contact patterns in a small area of
the Netherlands (approx 33km?) for 144 farmers found that over a two-week period each
farmer had an average of 92 contacts with other farms, and social visits comprised a
large proportion of these contacts.*

Within the US, animal movements are also frequent and have been shown to
have a significant effect on the spread of FMD in disease spread models.*’ Results from
a survey examining beef cattle movements in California found that respondents kept
cattle at up to five different locations throughout the year. Beef cattle were moved
between states more than two times annually, and more than 40% of the reported
movements were to sale yards or auction barns.”® A separate study, focused on exhibitors
of livestock at the California State Fair, found that the state livestock fair brought

together animals from almost every county within the state, with 97% of the animals
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participating in the fair expected to return home afterwards. The survey also found that
the show animals had participated in a median of three events during the past year, and
in general, the reported biosecurity practices of the respondents were minimal.*’ While
many of these epidemiologic factors are beyond the control or influence of livestock
producers or regulatory authorities, some of them are directly impacted by the behaviors
of livestock producers, such as the time to detection of disease and the movement of
animals and people. These behaviors represent important targets for risk communication
because of their potential influence on the size and severity of an outbreak.
Risk Communication and Disease Control

Successful risk communication may take a great deal of planning and effort;
however, it can greatly enhance disease control efforts. For example, in 1989 a
brucellosis task force was created in Ontario, California in order to eliminate brucellosis
from a dairy community where the disease had become entrenched. The task force was
comprised of a broad range of stakeholders including state and federal regulatory
personnel, dairy owners, dairy association representatives, veterinary practitioners, and
extension specialists. The task force was able to create a set of minimum standards that
would be implemented in any herd where transmission was on-going. The task force was
unique in that they took a community-level approach to the problem of brucellosis
transmission. In addition, the task force worked to create a climate of open and
continuous communication by maintaining an office in the community and providing
space for meetings, consultations, and discussions. Overall, the approach was successful

and brucellosis was eradicated from the community by 1992. Veterinarians who were
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involved in the program identified several critical elements for communicating with
producers including: 1) the need to impress upon the owner the gravity of his herd being
affected; 2) the importance of providing knowledge regarding the fundamentals and
peculiarities of the disease; 3) the value of constructively discussing the apparent failures
and inconsistencies that occur; 4) the goal of protecting other herds as well as
eliminating disease from the owner’s herd; and 5) the absolute importance of the
owner’s commitment to using his own time and resources to help control the disease.”
Strong communication within government agencies and between agencies and the
public requires the mechanisms of communication to be in place prior to an outbreak.
The National Academy of Science defines risk communication as “an interactive process
of exchange of information and opinion among individuals, groups, and institutions. It
involves multiple messages about the nature of risk and other messages, not strictly
about risk, that express concerns, opinions, or reactions to risk messages or to legal and

1 .
>l However, recent recommendations

institutional arrangements for risk management.
for preparation of outbreak response plans give minimum attention to risk
communication, often limiting communication priorities to ensuring “that awareness of
the disease is maintained within the veterinary profession, in the agricultural community,
and by the general public. Information materials should be prepared and made available

9952

to different target groups.””” During an examination of the risk communication

challenges of the West Nile epidemic, Covello et al. noted that,
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Despite this interactive perspective, evaluation studies indicate that personnel from
many agencies and organizations involved in risk controversies lack the knowledge,
sensitivity and skills needed for effective risk communication. They adhere to the
‘decide, announce, defend’ (DAD) model and proceed with limited understanding of
the stakeholders’ values and concerns.... They initiate risk communication efforts
with inadequate resources, unclear objectives, and little or no empirically based
information on: who is perceived to be the most trustworthy; who is best suited to
communicate risk messages; which messages are most effective; which messages are
most respectful of different values and worldviews; which messages raise moral or
ethical issues; which messages are most respectful of process; where, when, and how
the risk information should be communicated. >*

Although West Nile is not a highly contagious disease, preparing for and responding
to outbreaks of highly contagious diseases is likely to raise many issues which are
morally, socially, and economically relevant to affected stakeholders. Issues such as the
use of large-scale depopulation measures, compensation of certain segments of the
agricultural industry for losses but not others, inability to move animals to slaughter and
resulting animal welfare concerns, mandatory animal identification, the role of
vaccination, and plans for business continuity during a disease outbreak are all decisions
for which science has limited answers. Decisions such as these require an understanding
and sensitivity to the social, cultural, and economic forces that impact how diseases are
spread and controlled.

Dr. Lonnie King eloquently captured this sentiment during his reflections on the
brucellosis eradication campaign in the southern US. He noted: “... I believe that we
could have eradicated brucellosis in the United States much more quickly if we would
have brought in social and behavioral scientists. They would have given us important

insights into the connection of the social behaviors of small cattle producers who were
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concerned not about disease or economics — but about a lifestyle and the social status of
owning and trading in cattle.” >* Similarly, Bouma et al. in their description of the 2001
outbreak of FMD in The Netherlands, commented that poor communication between
affected farmers and animal health authorities allowed for the disease to spread further,
and suggested that the incorporation of disciplines such as sociology could prove very
useful in improving communication and disease control.>

In order to minimize the negative consequences of disease eradication and ensure a
rapid response to an outbreak of FMD, we need to develop a foundation for effective
risk communication and education between those responsible for the eradication
programs and the stakeholders involved. This requires developing an understanding of
the moral, social, and economic exigencies that would affect producers’ decisions to
fully participate in the detection and control of highly contagious animal diseases.
Methodologies and theoretical models developed by social and behavioral scientists
offer important and often under-utilized tools for exploring and determining important
influences of behavior. The application of these methods within veterinary epidemiology
and emergency response planning can create a useful foundation for effective risk

communication, as well as for the development and implementation of response plans

for highly contagious diseases.
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CHAPTER III
SURVEY DESIGN: EXAMINING TEXAS CATTLE PRODUCERS" INTENT TO

PARTICIPATE IN FMD DETECTION AND CONTROL*

Introduction

Foot-and-mouth disease was last eradicated from the United States (US) in
1929." Since then, cattle in the US have had no exposure to FMD or FMD vaccines,
rendering them highly susceptible to infection. Introduction of the virus into the US (or
any naive cattle population) would result in severe illness followed by poor productivity,
including long-term weight loss, poor growth, permanent hoof damage, and chronic
mastitis.*”

Despite low mortality rates, the economic costs associated with an outbreak of
FMD can be enormous in countries which have been previously free of the disease. In
addition to losses in animal health and productivity, an outbreak of FMD in the US
would result in immediate international trade embargoes for all susceptible species and
related products.’ Recent estimates from the North American Animal Disease-Spread
Model indicate that even a relatively small outbreak confined to small pig farms would
cost the US from 2 to over 4 billion dollars in total trade losses and control costs.” To
help mitigate these consequences, any introduction of FMD into the US must be quickly
mh permission from Delgado, A.H., B. Norby, W. R. Dean, W. A. McIntosh,
H. M. Scott. Utilizing qualitative methods in survey design: Examining Texas cattle
producers’” intent to participate in foot-and-mouth disease detection and control. Preventative

Veterinary Medicine, 2011, doi:10.1016/ j.prevetmed.2011.09.012 Copyright 2011 by
Elsevier B.V.
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identified and control and eradication measures immediately put into place.

Preparing for and responding to outbreaks of FMD is likely to raise many issues
which are morally, socially, and economically relevant to livestock producers, and
because of these diverse influences, producers” participation in disease detection and
control may not be assured. For instance, during the campaign for the eradication of
cattle brucellosis in the southern US, animal health authorities found that many small
cattle producers “were concerned not about disease or economics — but about a lifestyle

and the social status of owning and trading in cattle.”>*

Insights into not only the
behaviors of these small cattle producers, but the underlying social and psychological
processes which drove them, could have allowed for improved communication and
disease control strategies, and the more rapid control of brucellosis in this area of the
US.> The blending of social-psychological theory and methodology with traditional
epidemiologic approaches can provide a useful tool for exploring producers” intentions
to participate in disease detection or control and the attitudes and beliefs that influence
those intentions. This or similar approaches have been used recently to examine a wide-
range of animal health-related behaviors such as the control of mastitis in dairy cattle,®

5738 the use of antimicrobials in feedlot

the implementation of on-farm biosecurity,
cattle,” and the reporting of pigs with clinical signs of classical swine fever.®

The purpose of this overall study was to identify key behaviors related to FMD
detection and control for which producer compliance could be reduced, and to identify

the factors (salient beliefs and other social or psychological factors) which may

influence producers” intentions to comply with disease detection and control. This
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chapter outlines, describes, and discusses the process of developing a quantitative
questionnaire based on qualitative analysis of interviews with livestock producers.
Specifically, the objectives of this chapter were to describe: 1) the identification of key
behaviors for which cattle producer compliance may be reduced, 2) the determination of
salient beliefs about the consequences of, barriers to, and social pressures for performing
each of the identified behaviors, as well as, additional factors which may influence
producers” behavior in order to develop theoretical frameworks for explaining and
predicting cattle producers” intentions to perform each of the identified behaviors, and 3)
the development of a stakeholder-driven questionnaire which would allow for the
quantitative assessment of the theoretical framework.
Materials and Methods
Theoretical Foundations

Although numerous social-psychological theories have been proposed to better
predict and understand health-related behavior (e.g. Health Belief Model®!, Protection
Motivation Theory®?, or the Theory of Reasoned Action®), for the purposes of this
study, the Theory of Planned Behavior® was chosen to serve as the foundation for the
development of an appropriate social-psychological framework for understanding cattle
producers’ behavior during an outbreak of FMD. Within the Theory of Planned
Behavior, shown in Figure 1, behavioral intentions are regarded as the proximal
determinant of behavior. Behavioral intentions capture a person’s motivation to perform
a behavior, including how hard they are willing to try and perform the behavior.®* The

greater one’s motivation to perform a particular behavior, such as reporting an animal
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Figure 1 - Theory of Planned Behavior, adapted from Armitage and Christian.®
Behavior is determined by intent to behave, which is determined by a person’s attitudes,
perceived behavioral control, and subjective norms. Each determinant is made up of
underlying beliefs. Intent to behave leads to the actual behavior, assuming adequate
behavioral control.

suspected of having FMD, the more likely one is to actually perform the behavior,
assuming that the person has actual control over the behavior.

A person’s intention to perform a behavior is in turn determined by their attitudes
toward the behavior (an overall disposition to respond favorably or unfavorably),
subjective norms (perceived social pressure to perform or not perform the behavior), and
perceived behavioral control (the extent to which people believe they are capable of
performing the behavior, including both the perceived ease or difficulty of performing a
behavior, as well as the perceived sense of control over being able to perform the
behavior).**

Following on Fishbein’s summative model of a‘[‘[itudes,66 attitudes, subjective
norms, and perceived behavioral control are determined by their salient underlying
beliefs. Behavioral beliefs are beliefs about the advantages and disadvantages or

consequences of performing a behavior which influence a person’s attitude about a
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behavior. These can include emotional consequences, such as pride, guilt, or shame,
which people may anticipate will follow from performing the behavior.*”%® Although a
person may have many beliefs about a behavior, it has been argued that only salient or
accessible beliefs (those that come readily to mind) are the primary determinants of
attitudes, and that in general, a relatively small set of beliefs serve as the determinants of
a person’s attitude.”” Subjective norms, or perceived social pressure, are made up of
underlying normative beliefs. Normative beliefs can be divided into injunctive norms,
beliefs about what other people expect you to do, and descriptive norms, beliefs about
what other people are actually doing. In general, the more strongly someone perceives
social pressure to perform a behavior, the greater their intention to perform the
behavior.”””! Perceived behavioral control is determined by underlying control beliefs
about the ability of specific factors to facilitate or inhibit the likelihood of performing a
behavior.*

Despite acceptance and wide-spread use of the TPB, it has been argued that the
predictive power of the model could be improved through the incorporation of additional

. . . . 2
variables as predictors of intention to behave.”"’

Qualitative interviews are a useful tool
for identifying salient or accessible beliefs, as well as other factors which could be added
to expand the theoretical framework of the TPB, relative to our behaviors of interest.
Additional factors which have been suggested for inclusion in the model include: habit,

moral obligation, self-identity, affective beliefs, descriptive norms, trust, and risk

perception.””*”"37 While not all of these factors may be necessary, the measurement
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and assessment of the predictive and explanatory value of some of these additional
factors is likely to be important in certain situations.
Study Population

A total of 40 individuals were selected for interviews. Participants were selected
using purposive sampling in order to capture the greatest diversity in beliefs, as well as
other psychological or sociological factors. Purposive sampling is a non-probabilistic
technique in which pre-defined groups of participants are purposely recruited due to
their potential to provide data pertinent to the study. In order to achieve the objectives of
this study, selected participants included private, state, and federal veterinarians,
emergency response personnel from the state animal health agency, industry
organization representatives, as well as, dairy, feedlot, and cow-calf producers. In
addition, cattle producers were selected to represent: the geographic diversity in Texas;
large and small cattle operations; traditional, organic and holistic production methods;
and recent start-ups and family legacy operations. Interview participants were identified
through a variety of industry and regulatory contacts and asked to participate in the
study. Participants were offered no financial incentives to participate. The study protocol
was reviewed and exempted from full review by the institutional review board
committee for research involving human subjects at Texas A&M University (IRB no.
2006-0440).
Qualitative Survey

Selected participants were contacted by phone and asked to participate in the

study. Arrangements were then made for the interviewer to meet with the participant at a
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location of their choosing, usually their home or office. Qualitative data were collected
using semi-structured, face-to-face interviews. The content of the interview outline
(available upon request) was developed through group discussions with veterinary
epidemiologists, rural sociologists, and regulatory animal health officials. The outline
was designed to stimulate conversation and allow the participants to bring up and expand
on topics of their choosing. The interview outline consisted of a series of main questions,
with secondary questions nested within each main question, which could serve as
prompts if needed. Interviews began with basic background information regarding the
participant and his or her work. Participants were then asked if they were familiar with
FMD, what risk they felt FMD posed, and where they would look for information
regarding FMD. In order to ensure that the participants had an equal and adequate
understanding of basic emergency response plans for FMD in Texas, scenarios were
written for each type of cattle producer (dairy, cow-calf, and feedlot), which described a
typical foreign animal disease outbreak response involving their operation. They were
then asked what their thoughts were regarding the scenario, its feasibility for operations
like theirs, and any specific challenges or barriers they foresaw in the successful
detection and control of FMD. Interviews with cattle industry organizations were very
similar to cattle producer interviews except that questions focused on their constituency,
rather than an individual operation. Interviews with regulatory officials did not include a
scenario, but instead focused on current emergency response plans and challenges or
barriers identified during previous outbreak and emergency response efforts in Texas

(including avian influenza, exotic Newcastle’s disease, malignant catarrhal fever, the
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Boophilus vectors of bovine babesiosis, and numerous hurricanes.) Interviews with
private veterinary practitioners began with a very brief description of the current
surveillance plan for FMD in the United States. Practitioners were then asked what
challenges or barriers might exist that could limit cattle producers’ or private
veterinarians participation in FMD detection and control. Additional discussion points
included how they saw their practice functioning during an outbreak situation and any
experiences or involvement they might have had in foreign animal disease investigations
or outbreaks.

All interviews were conducted by the same team member, who was occasionally
joined by other team members as observers. Interviews were recorded using a digital
recording device, and the recordings were transcribed by a professional transcription
service. Transcripts were re-evaluated by a team member to ensure accuracy of
transcription and in order to remove any identifiers or personal information. Transcripts
were assigned numbers and grouped according to interviewee type.

Qualitative Analysis

Interview transcripts were analyzed independently and collectively by a four-
person research team comprised of two rural sociologists and two veterinary
epidemiologists. Team members read through the transcripts initially in order to
familiarize themselves with the raw data and to identify key themes and issues. Each
team member then identified specific behaviors where it was mentioned that cattle
producers’ compliance may be reduced. Drawing upon the framework approach °

developed in Great Britain for applied qualitative research, the thematic framework
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contained within the Theory of Planned Behavior ** was adapted and expanded to
include additional themes, which the initial reading had suggested could influence
behavior, including risk perception, trust, and moral norms. The overall thematic
framework was then systematically applied to all data in order to identify salient
behavioral, control, and normative beliefs. Similar to the charting process described in
the framework approach, the verbatim text indexed into each category was then distilled
into sets of beliefs statements related to the behaviors of interest, which could be
incorporated into a quantitative questionnaire as close-ended questions. The research
team met once a week in order to combine notes on the analysis and any discrepancies in
the indexing were resolved by discussion amongst the research team.
Quantitative Survey Design

Based on the results of the qualitative analysis, survey drafts were prepared for
each of the behaviors of interest and corresponding producer type. Using the TPB
requires careful wording of the behavior to be studied. Traditionally, in the application
of the TPB a survey would address only a single behavior.** Each behavior is
accompanied by a specific set of questions, and every time a behavior is added to a
survey, another iteration of the same set of questions must be added. The guide
developed by Francis et al.”’ for the development of TPB-based questionnaires for the
examination of health-related behaviors was particularly helpful. The goal of this study
was to capture multiple aspects of producers” behavior during the disease detection and

response process. Accordingly, we had to prioritize the behaviors which would be
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examined and be as rigorous as possible in order to keep the final surveys to a
reasonable length.

A two-day survey design workshop was held to evaluate the drafts and clarify or
correct them as needed. Workshop participants included a diverse set of people, whom
we considered to be our stakeholders, and which included epidemiologists, sociologists,
cattle producers, veterinarians, industry organization representatives, regulatory animal
health officials, and agricultural extension personnel. Drafts of the surveys were
provided to the participants prior to the meeting, along with background reading on
outbreak emergency response in Texas and the Theory of Planned Behavior. The
workshop was designed so that participants had a chance to evaluate the overall
theoretical framework as a whole, as well as specific questions or components of the
survey drafts. Workshop participants were asked to help develop the scenarios used to
introduce each intention question, in order to ensure that the scenarios were realistic and
accurate.

Results
Study Population

All individuals identified for interviews agreed to participate in the study and
were interviewed between September of 2007 and April of 2008. Interview participants
included 9 state and federal regulatory animal health officials, 5 veterinarians (2 in
academia and 3 in private practice), 22 cattle producers (10 cow-calf producers, 5 feedlot
operators, 5 dairy producers, 1 sale barn owner, and 1 order buyer who regularly

purchased and put together large groups of calves for his clients), and 4 cattle industry
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organizations. One interview was partially recorded due to a recording device
malfunction, so the remainder of the interview was summarized by the interviewer. In
addition, one participant refused to have the interview recorded, and so the interview
was summarized by the interviewer for the research team.
The characteristics of the cattle producers interviewed are summarized in Table

1. Among producers interviewed the mean number of years working in the cattle
industry was 31.5, with a range from 4 to 60 years of experience. The majority of
producers were men; however we interviewed 3 women, all of whom were heavily
involved in the management of their livestock. Over 50% of the producers (12/22) were
located in either the northern or western parts of the state, while the remainder were
scattered over the other regions. Small, medium, and large operations were represented
among all cow-calf, feedlot, and dairy producers interviewed. In addition, one of the
dairy producers and one of the cow-calf producers utilized organic management
methods, and two of the cow-calf producers utilized holistic management methods.
Identification of Behaviors

Following the analysis of the qualitative interviews, the research team identified the
following as behaviors for which producer compliance may be reduced and which could
serve as potential candidates for further quantitative assessment: biosecurity practices;
reporting of animals which may have FMD); observation of a movement ban; allowing
testing and inspection of animals; allowing depopulation; and participation in the
National Animal Identification System (NAIS). The final behaviors to be included in the

quantitative questionnaire had to be intentional with some variability expected in study



Table 1 — Characteristics of 22 Texas cattle producers interviewed regarding FMD and

outbreak response in Texas, 2007-08.

# of
Attribute Levels producers
Producer type Cow-calf 10
Feedlot 5
Dairy 5
Other? 2
Years in Industry Mean 31.5 years
Range 4 - 60 years
Gender Male 19
Female 3
Geographic Location ~ North 5
East 2
Central 4
South 4
West 7
Operation Size
Cow-calf Small (<50 head) 4
Medium (50-200 head) 1
Large (>200 head) 5
Feedlot Small (< 10,000 head) 2
Medium (10,000 to 35,000 head) 2
Large (>35,000 head) 1
Dairy Small (< 50 head) 1
Medium (50-1000 head) 2
Large (>1000 head)
Other” Large (>1000 head) 2

“These cattle producers were a sale barn owner and an order buyer.

32
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participants’ attitudes, subjective norms, and perceived behavioral controls. Based on
our desire to keep the survey instrument as similar as possible for all types of producers,
we elected not to pursue biosecurity practices as a behavior to model at this point in
time. Similarly, producer participation in the National Animal Identification System was
also excluded as a potential behavior for examination, because we felt that this behavior
lacked the specificity of the other behaviors in relation to FMD detection and response.
In the end, the following behaviors were identified as potential behaviors for which
Texas cattle producers would show variable cooperation and which met our criteria for
quantitative examination:

e Reporting cattle with clinical signs of FMD in the absence of and during an

outbreak of FMD
e Gathering and holding cattle for testing or depopulation during an outbreak
e Maintaining cattle in their current location during an outbreak (compliance with

animal movement restrictions)

Reporting cattle with clinical signs of FMD requires that a producer notice that
something is wrong with his cattle and then request that a veterinarian examine those
cattle. In Texas, the veterinarian is then required by law to report a diagnosis of FMD,
initiating the emergency response process. Several producers interviewed felt that
livestock producers may be reluctant to request veterinary examination of animals with
FMD-like lesions. For example, one cow-calf producer felt people would be unlikely to
report sick cattle. She went on to note: “They would probably dispose of the cow

themselves. That’s just the old way of doing things.” Another cow-calf producer felt that
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the fear of inadequate compensation would keep some producers from reporting sick

cattle; however, in addition, the same producer also felt that some people would not

report for emotional reasons:
There are people in that category that are not gonna report it "cause they do not
wanna give up old Betsy or her sisters and brothers. We have a lot of really small
cattle operations, and they name all the cows and pat them on the head and feed them
cubes. And some of them are worthless cattle from a financial standpoint, but that
doesn’t matter. They re emotionally attached to them. Those folks, if they had a foot-
and-mouth cow and they didn’t know for sure it was foot-and-mouth, they’ll throw it
in the creek in the back. Hope the rest of them don’t get sick.

In addition, through our discussions with livestock producers, we found that
many producers viewed the advantages and disadvantages of reporting livestock with
FMD-like symptoms differently depending on whether or not there was a known
outbreak of FMD in the area. One cow-calf producer commented that no one would want
to be the first person to say they have the disease; however once an outbreak was
established, it would be to everyone’s benefit to report sick cattle quickly. The owner of
a small feedlot felt that in the absence of an outbreak, he would be much more likely to
consider other potential causes of the clinical signs. The ordeal of quarantining a feedlot,
collecting and shipping samples, and waiting for laboratory results was not something
that he would undertake lightly. However, another producer pointed out during his
interview that if you are a large operator, it would be advantageous to report as quickly
as you can so that there is a chance you won't lose all of your animals. Based on the
different ways in which producers view reporting of cattle with FMD-like symptoms, we

chose to include both reporting prior to an outbreak and reporting during an outbreak in

our study.
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The next behavior identified related to the requirement for producers” to gather
and hold their cattle for testing and/or depopulation. In many areas of Texas, cattle may
be widely scattered or hidden within thick brush. Many of the larger ranches require a
combination of cowboys on horseback and helicopters in order to gather their cattle. One
rancher mentioned the enormous cost associated with this effort (he estimated $10,000-
$12,000 dollars for 3,000 head of cattle) and suggested that for some producers, it would
not be economically feasible on short notice. Other ranchers felt that finding cowboys
could be difficult if many ranches are trying to gather their cattle at the same time.
Although producers often discussed the physical or material constraints affecting their
ability to gather cattle, regulatory officials noted that during the eradication of
brucellosis and the on-going work in the control of the Boophilus tick in South Texas,
producers’ resistance and delays in gathering and holding cattle was, and remains, one of
the most serious impediments to disease control, despite the availability of government
cowboys and equipment. One federal veterinarian shared his experience during the
eradication efforts for bovine brucellosis:

...I've probably stopped to talk to that guy five or six times, and every time he

had a different excuse for why he couldn’t present his cattle. And so one time, he

said, ‘Well, I don’t have good facilities and I don’t have any help.” So we were

down testing another herd not far away, where we were done fairly early. And I

had a crew of guys... chutes, panels, and I had probably five or six animal health

technicians. I pulled up and all those guys pulled up, and I said, ‘Alright.” I said,

‘We got the help. We got the facilities. What's your excuse?’ He goes, ‘Okay,

come on.’

Many officials felt that delays by producers in gathering cattle are often tied to

economic reasons or to a general dislike or distrust of regulatory officials. For example,

officials suggested that a producer may delay gathering cattle from a tick-infested
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pasture until the producer is ready to sell them. Although regulatory veterinarians can
request a penning order or dipping order to force the producer to comply, if the producer
appeals the order, it can take up to nine months for the cattle to be gathered and treated.
During this time, the tick continues to spread. A regulatory veterinarian observed: “In
other words, it is to our benefit to get them to comply willingly. We can force them. We
can end up with the cattle in the pen whether they want to or not. But it defeats our
purpose too, because it takes so long.” Based on our interviews, the behavior was then
defined as not only gathering and holding cattle, but doing it at the date and time
requested by animal health authorities.

The last behavior identified from the interviews was maintaining cattle in their
current location during an outbreak of FMD (movement ban compliance). Although the
large feedlots and dairies found in Texas would not be able to move all of their animals
out of a quarantine zone given the enormous logistical challenges involved, many
producers were concerned about the ability to provide feed, ship fattened cattle, house
calves that would normally be raised off-site, and sell milk. The illegal movement of
animals was primarily mentioned as a concern with cow-calf producers. Many people in
Texas own small numbers of cows and calves which could be easily loaded into a trailer
and moved. A regulatory veterinarian recalled his experience with quarantines for the
control of Boophilus ticks:

I was working there with an old, experienced inspector, right about dark one

evening we caught an old boy loaded with cattle heading out of the zone. And

they were heavily infested, and he had already sprayed them with something. I

don’t know what it was, but it was very smelly. He knew he had ticks, and he

was trying to sneak those cattle out. He probably would have taken them to the
sale and messed up a bunch of other peoples. There is always a few like that.
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Regulatory officials from east Texas identified the control of animal movements as the
major challenge they would face in dealing with an outbreak of FMD. The large number
of private roads which may or may not show up on a map would provide numerous
opportunities for people to move cattle, and animal health agencies would face
significant challenges in identifying and communicating with the numerous, small cow-
calf operations.

The cattle producers interviewed stressed the importance of feed availability and
market access for their animals. Cattle production in Texas relies heavily on the ability
to move cattle, and a single calf may visit four separate properties prior to its entry into a
feedlot for finishing. The timing of each movement is often determined by factors
outside of the producer’s control such as changing weather conditions or the changing
nature of grass as it ages. When the conditions dictate that cattle need to be moved, a
movement ban would result in serious losses in cattle growth and value, particularly as
feed costs rise. One producer succinctly noted, “You either have to move them or feed
them.” Although we wanted to keep each behavior as specific as possible, interviews
suggested that “movement ban compliance” encompassed a great number of behaviors
and obligations, all of which influence each other. For example, some producers would
not consider moving their cattle until feed became so scarce that the animals began to
deteriorate or suffer. At that point, they may feel they have no choice but to move them

to a different pasture, regardless of the distance.
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Theoretical Frameworks and Salient Beliefs

Social-psychological frameworks were developed for each of the identified
behaviors (see Figure 2 for the overall framework for requesting veterinary examination
of animals with clinical signs of FMD). The initial framework for each model was based
on the components of the Theory of Planned Behavior.** Specific behavioral and control
beliefs were identified for each of the behaviors of interest, as well as additional factors
not normally included in the TPB, which our interview participants suggested could have
an impact on producers” behavior. Because we wished to compare producers” responses
on the quantitative questionnaires, beliefs and norms identified for the behavior of
reporting cattle with clinical signs of FMD were considered to apply for both reporting
in the absence of and during an outbreak of FMD. So, although these two reporting
behaviors have a slightly different context, the list of salient beliefs and moral norms
were considered relevant for both and are presented for the single behavior, reporting
cattle with clinical signs of FMD.

Behavioral beliefs reflect the advantages or disadvantages of performing a
behavior or the perceived consequences of performing the behavior. Table 2 shows the
lists of specific beliefs identified for each of the behaviors. In general, the behavioral
beliefs identified for each of the behaviors fell into 5 categories: economics, disease
control, animal well being, animal production, and owner satisfaction. In general, the
producers interviewed felt that participating in FMD detection and control would reduce

the overall economic impact of an outbreak on the US cattle industry; however, many
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Figure 2 — Theoretical Framework. The full framework developed for explaining a producers” intention to request veterinary
examination of cattle with clinical signs of FMD. Specific underlying behavioral, control, and normative beliefs are identified,
as well as, specific wording designed to assess attitudes, perceived behavioral control, and subjective norms. In addition to the
traditional components of the Theory of Planned Behavior, risk perception, trust in other producers and regulatory agencies,
and moral norms are also included and shown to influence producers” intentions.
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Table 2 — Specific behavioral and control beliefs and moral norms identified for each
selected behavior (asking a veterinarian to examine cattle with clinical signs of FMD,
gathering and holding cattle, and maintaining cattle at their current location).

Behavioral Intention

2) Gather and hold cattle for testing
or inspection at a requested date or

3) Maintain cattle at their
current location during an

1) Ask a veterinarian to
examine cattle with clinical

signs of FMD

Behavioral Beliefs”

Reduce economic impact

Stop the spread of disease

Know the cause of disease

Improve cattle well-being

Improve productivity and
profitability

Delay ability to sell or move
cattle

Make me feel better about how I
manage my cattle

Control Beliefs"

Good relationship with a

livestock veterinarian

Qualified veterinarian is
available in area

Know the clinical signs
associated with serious cattle
diseases

Know that certain cattle are at
greater risk of disease

Have a clear understanding of
who to call if a disease
outbreak is suspected

Can restrain cattle for inspection

Moral Norms*®

Moral obligation to seek
veterinary care for sick animals

time

Reduce economic impact

Stop the spread of disease

Know if herd is infected

Cause cattle to suffer

Make me feel better about how I
manage my cattle

Reduce the value of my cattle

Result in my cattle being killed

Result in my neighbors cattle being
killed

Have needed facilities

Have needed manpower

Have necessary financial resources
Live close enough to cattle

Cattle are tame enough to gather and
hold

Moral obligation to gather and hold
cattle at date and time requested

outbreak of FMD

Reduce economic impact

Stop the spread of disease

Result in feed shortages for my
cattle

Will cause my cattle to suffer

Will be adequate to protect cattle
from FMD

I will not be blamed for the spread
of FMD

Make me feel better about how I
manage my cattle

Will delay my ability to sell cattle

Expect that feed can be delivered

Own/have access to adequate feed

Will be responsible for paying for
additional feed

Will cause my cattle to become
crowded

Will cause environmental damage

Will cause my cattle to be killed
during disease control process

Have facilities to keep all calves
born

Can set up appropriate disinfection
procedures for myself and my
staff

Moral obligation to ensure access to
adequate feed and water

Moral obligation to protect cattle
from exposure to diseased
animals

Moral obligation to prevent spread
of disease from my cattle to
others

* Behavioral belief questions were written by combining the behavior with the outcome shown in the table. For example, asking a
veterinarian to examine cattle with clinical signs of FMD will reduce the economic impact of FMD on my operation.

® Control belief questions were written by creating a statement with the identified factor and then asking how strongly the producer
agreed or disagreed with the presence of the identified factors. For example, I have a good relationship with a livestock veterinarian.
“Moral norm questions were written by creating a statement from the identified moral norm and then asking how strongly the
producer agreed or disagreed with the statement. For example, I have a moral duty to seek veterinary care for sick animals.
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felt that the economic impacts on their operation were likely to be substantial even if
they complied 100% with the expectations of regulatory agencies. Delays in the ability
to sell cattle and losses in cattle value due to movement restrictions or damages incurred
during gathering and holding were highlighted as negative consequences of compliance.

Producers also expressed fears that compliance could result in the slaughter of
their own and their neighbors” herds, as well as the suffering of their animals due to
crowding and lack of feed. Our study participants pointed out that there were many
positive consequences to complying with FMD detection and control measures,
including stopping the spread of disease. Participants pointed out that complying with a
movement ban would protect their animals from disease and prevent them from being
blamed for spreading disease. Reporting cattle with clinical signs of FMD would allow
the producer to know the cause of the clinical signs seen in his or her animals, which
overall results in improved cattle productivity, profitability, and animal well-being
regardless of whether the disease is actually FMD or not. Our analysis found that the
participants felt that complying with FMD detection and control measures was an
important part of being a good cattle producer, which made them feel better about how
they manage their cattle. This emotional consequence of compliance was identified as a
salient belief for all of the behaviors.

Control beliefs represent things that make performing the behavior either easier
or more difficult. Control beliefs identified were very specific to the corresponding
behavior. The control beliefs identified for each of the behaviors are shown in Table 2.

In general, the identified control beliefs addressed physical limitations such as lack of
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facilities to hold cattle or feed to maintain them, financial limitations such as a lack of
funds to hire cowboys, and informational limitations such as lack of knowledge
regarding the clinical signs of FMD or who to call if disease is suspected.

Normative beliefs are beliefs about what other people, who may or may not be
important to you, think you should do. In order to assess the normative beliefs of
producers, we had to identify a list of salient people whose opinions producers may take
into account. Based on the interviews, the following persons were identified as having
potential influence over producers” behavior: animal health regulatory agencies, their
county extension agents, their surrounding community, their professional organizations,
other producers like themselves, leaders in the cattle industry, their family, their business
partners/associates, their veterinarian, and their neighbors. The list of salient people did
not vary by behavior.

In addition to the traditional components of the Theory of Planned Behavior,
several additional factors emerged as potentially important influencers of producer
behavior during FMD detection and control. Several producers felt that some
neighboring producers or “other producers” in general, would be unlikely to report sick
cattle or comply with a movement ban for instance, and their behavior could have an
impact on the behavior of their surrounding neighbors. As a result, for each of the
behaviors, we included trust in other producers (neighbors, other producers in the area,
and other producers in Texas), measured as their belief in what others would do and
whether or not they believed that these other producers” would take into account the

effects of their behavior on the respondents” operation.
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Another related factor which emerged from the qualitative analysis was trust in
regulatory agencies. Producers interviewed expressed varying levels of trust in the state
and federal governments” abilities to respond to an outbreak of FMD. One dairy
producer who had been affected by the bovine tuberculosis eradication program
expressed high levels of trust in regulatory agencies to not only control disease but
provide prompt and adequate compensation for the loss of animals. However, other
producers were more skeptical. Some suggested that although agencies might have the
best of intentions, they lacked the resources or skill to control an outbreak of FMD. One
small cow-calf producer complained that the agencies responsible for responding to an
outbreak would most likely cater to the needs and expectations of “big agribusiness”
without consideration of the consequences to or concerns of small producers. Some large
feedlot and dairy owners also suggested that responding agencies would not understand
the reality of their business or scale of operation. Some producers commented that
agencies’ goals for slaughter of infected or at-risk livestock were unrealistic and/or
inappropriate, and that the emergency response process should be focused on
minimizing animal suffering or death and economic losses to business, rather than
simply eradicating the disease as quickly as possible at whatever cost. Three overall
components of trust emerged from the analysis: caring (how much an agency cares about
your operation), competency (the perceived ability of an agency to handle their role in
outbreak response), and shared goals (whether or not an agency has the same goals as

you in the control of an outbreak).
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Similarly, the degree to which interviewed producers perceived FMD to be a risk
also varied greatly, and there was no clear consensus on how risk perception might affect
producers” behavior. Some producers felt that any producer who understood the risk that
FMD poses would quickly and immediately comply with disease detection and control
measures. However, others suggested that fear of the consequences of FMD could hinder
or delay producers” cooperation. Similar to what has been suggested in other studies,
87879 interviewed producers identified FMD as an enormous risk to the US livestock
industry, while at the same time suggesting that the risk to their individual operation was
quite low. Others felt that since FMD has not been seen in the US for so many years, any
future appearance was unlikely and thus the risk posed by FMD was very low. Through
the qualitative analysis, producers” responses were distilled down to three aspects of risk
perception measured at two different levels: overall risk, likelihood of an outbreak of
FMD, and the magnitude of the consequences at the level of both the US cattle industry
and the individual producer.

The last factor which emerged from the qualitative analysis was moral norms.
Moral norms reflect beliefs about what you should do, regardless of what other people
think.*® Many of the producers interviewed expressed a deep responsibility for the health
and care of their animals and would comment that it was their duty to provide for their
animals” health and well being. One large feedlot manager noted during his discussion of
the challenges in restricting movements into and out of the feedyard, “Those cattle, we

have a moral responsibility to even care for the cattle that will be depopulated until such
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time as their demise comes. So we have to be able to get in trucks with grain.” The
specific moral norms identified for each behavior are shown in Table 2.
Quantitative Survey Design

Once the theoretical frameworks were completed, the research team developed
survey drafts which included close-ended questions, designed to allow for quantitative
assessment of the relationships expressed in the framework. Initial survey drafts had
seven pages of questions for each behavior of interest, plus five additional pages of
questions related to trust and risk perception, and two pages of demographics. The
survey drafts were presented to the workshop participants for review, and the
participants concluded that only two behaviors could be assessed in a single survey due
to length. Given the large number of cow-calf producers found in Texas, the decision
was made to administer two separate surveys, each assessing two behaviors, to two
separate samples of cow-calf producers.

The first survey included questions related to requesting veterinary examination
of cattle with clinical signs of FMD when an outbreak of FMD was not present, and for
the behavior of gathering and holding cattle at the date and time requested by authorities.
The second survey included the same questions related to requesting veterinary
examination of cattle with clinical signs of FMD during an outbreak of FMD in Texas,
and for compliance with animal movement restrictions during an outbreak of FMD.
Through discussion at the workshop, scenarios were developed to help introduce each
behavior, while defining the target, action, context, and time of the behavior of interest.

The scenarios for each behavior of interest are listed in Table 3.
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Table 3 — Scenarios developed to clarify the target, action, context, and time for each
behavioral intention question for cow-calf producer surveys. First and second scenarios
and corresponding questions were included on one questionnaire (Survey 1), while the
remaining two scenarios and corresponding questions were administered with a second
questionnaire (Survey 2).

Behavioral intention

Scenario

Ask a veterinarian to
examine cattle with
signs of FMD prior to
FMD outbreak

Gather and hold cattle
at date and time
requested

Ask a veterinarian to
examine cattle with
signs of FMD during
FMD outbreak

Maintain cattle in their
current location during
an outbreak of FMD

It has come to your attention that many® of the cattle in your herd appear
depressed and seem reluctant to move. Several of the animals are noticeably lame.
Some of the depressed animals appear to be drooling.

Foot-and-mouth disease is a very easily spread, viral disease that affects cattle,
sheep, goats, pigs, llamas, alpacas, and deer. It does not affect humans.

An outbreak of foot-and-mouth disease has been reported in your area. Cattle
which reside within a certain distance from the infected herd must be inspected
and tested for the disease. Herds that have an animal test positive for foot-and-
mouth disease, as well as their neighboring herds will be killed in order to control
the spread of the disease. All susceptible animals including cattle, sheep, goats,
pigs, llamas, alpacas, and deer may be killed.

You are contacted by state and federal authorities and asked to gather and hold
your cattle for inspection and testing at a date and time designated by the
authorities.

An outbreak of foot-and-mouth disease has been detected in Texas. Herds that
have an animal test positive for foot-and-mouth disease, as well as their
neighboring herds, will be killed in order to control the spread of the disease. All
susceptible animals including cattle, sheep, goats, pigs, llamas, alpacas, and deer
may be killed.

The clinical signs of foot-and-mouth disease are drooling, lameness, fever, loss of
appetite, and the formation of blisters in the mouth or at the top of the hooves.

It is brought to your attention that many of the cattle in your herd appear
depressed and seem reluctant to move. Several of the animals are noticeably lame.
Some of the depressed animals appear to be drooling.

Once foot-and-mouth disease is identified in Texas, producers will be told to
restrict the movement of anything that could spread the disease. These movement
restrictions may last for many weeks.

These movement restrictions will cover susceptible animals (e.g. cattle, sheep,
goats, pigs, llamas, alpacas, and deer), as well as products (i.e. milk, meat, hides)
from these animals. In addition, the movement of vehicles, including feed trucks,
and personnel will also be restricted.

People, other types of animals, vehicles, and equipment may only be allowed to
move following an extensive disinfection process that involves the application of
an appropriate chemical disinfectant and a mandatory wait period before coming
into contact with susceptible animals.

* All bolded or italicized text are shown as they were used in the final survey instrument.
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Questions were constructed to assess behavioral, control, and normative beliefs,
moral norms, and risk perception, with responses measured on a 7-point Likert-like
scale, with 1 representing “strongly disagree” and 7 representing “strongly agree.” For
behavioral and control belief and moral norm questions, respondents were asked how
strongly they agreed or disagreed with each belief or norm (Table 2) given the
corresponding scenario (Table 3). For normative beliefs, respondents were presented
with a list of people and agencies and asked for each, how strongly they would or would
not expect the respondent to perform the behavior given the corresponding scenario.
Questions were also written to assess trust in regulatory agencies. The first question
asked how well the respondent felt the agencies listed would manage their role during
an outbreak of FMD, with answer choices measured on a 7-point Likert-like scale, with
1 representing “extremely poorly” and 7 representing “extremely well.” The second and
third questions included an introductory statement: “I believe that the following agencies

have the same goals that [ have (or would act in my best interest) in managing an

outbreak of foot-and-mouth disease in Texas.” These statements were then followed by
a list of agencies which would be involved in FMD detection and response, and
respondents were asked how strongly they agreed or disagreed with the introductory
statement for each of the listed agencies. Questions were also written to assess
producers” overall perception of the risk posed by FMD including: the risk of an
outbreak of FMD in the US is very great, the risk of an outbreak of FMD in my
operation is very great, an outbreak of FMD would be economically devastating for the

US cattle industry, an outbreak of FMD would be economically devastating for my
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operation, the US is likely to experience an outbreak of FMD in the next 5 years, and my
operation is likely to experience an outbreak of FMD in the next five years. For each of
these statements, response categories were created on a 7-point Likert-like scale, with 1
representing “strongly disagree” and 7 representing “strongly agree.” The final survey
instruments were each 24-pages long. Survey 1 is presented in Appendix A.

Discussion

Foot-and-mouth disease (FMD) is an excellent example of a highly contagious
disease that can spread quickly through naive wild and domestic cloven-hoofed, animal
populations if control and eradication measures are not immediately put into place.
Effective planning, implementation, and evaluation of risk communication related to
outbreaks of highly contagious diseases such as foot-and-mouth disease (FMD) requires
an understanding of not only the behaviors to be encouraged, but also the underlying
social and psychological processes influencing those behaviors.”*”® The purpose of
this phase of the study was to identify behaviors related to FMD detection and control
for which producer compliance may be reduced, to elicit the salient beliefs which may
affect producers” intentions to perform these behaviors, and to use these to develop a
quantitative questionnaire designed to assess the relative importance of these beliefs.

A qualitative approach was used for the study because it allows for an in depth
examination of behavior and the underlying beliefs which influence how people behave.
However, because we were interested in further exploring the relative importance of the
factors with a quantitative study, a deductive approach to content analysis was used.”®

Numerous social-psychological theories have been designed to predict and understand
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health-related behavior (e.g. Health Belief Model®', Protection Motivation Theory®?, or
the Theory of Reasoned Action®). For the purposes of this study, the Theory of Planned
Behavior® (Figure 1) was used as the foundation for the development of an appropriate
social-psychological framework for understanding cattle producers’ behavior during an
outbreak of FMD. The components of the Theory of Planned Behavior were chosen to
serve as the initial framework for our qualitative analysis for several reasons. The
Theory of Planned Behavior has been used to examine a wide range of behaviors.
Armitage and Conner’” reviewed 185 studies in which the TPB was used and found that
the model “accounted for, on average, 27% and 39% of the variance in behavior and
intention, respectively.” In comparisons of the motivational models commonly used to
assess the social cognitive factors influencing behavior, the Theory of Planned Behavior
has been shown to be the superior predictor of intentions and behavior, offering an
improvement on the Health Belief Model, Social Cognitive Theory, and Protection
Motivation Theory.®" Additionally, Beck and Ajzen examined three dishonest behaviors:
cheating, shoplifting, and lying, using the Theory of Planned Behavior. They found that
the proportion of variance in behavioral intentions accounted for by the TPB ranged
from 62 to 69%. The addition of either moral norms or past behavior accounted for an
additional 3 to 7% of the variance.® For the purposes of our study, we were interested in
examining producer behaviors which could be viewed as illegal or dishonest. The ability
to use a model which has already been validated for dishonest actions adds confidence to
our final framework. In addition, the Theory of Planned Behavior includes a measure of

perceived behavioral control and has been shown to be more useful in predicting
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4.72,83,84 - . .
1.64728384 perceived behavioral control is

behaviors which are under less volitional contro
assumed to take into account perceptions about a variety of external influences on
behavior, such as the availability of information, skills, resources, and barriers,” with
considerable roots in Bandura’s concept of self-efficacy.® During an outbreak of FMD,
cattle producers will have many constraints which may affect their intentions to behave,
including limitations in knowledge and the availability of resources. The Theory of
Planned Behavior allows for these constraints to be taken into account.

Lastly, the Theory of Planned Behavior allows for the prediction of a person’s
intention to perform a particular behavior. Behavioral intentions are commonly used as a
proxy for behavior in situations where actual measures of behavior would be
inappropriate or difficult to obtain.*™ Behavioral intentions are generally defined as a
readiness to engage in a behavior, and are assumed to encompass concepts such as
willingness, behavioral expectation, and trying.®” A meta-analytic review of the Theory
of Planned Behavior conducted in 2001 found that the theory accounted for on average,
27 percent of the variance in subsequent behavior and 39 percent of the variance in
intention to behave.” However, careful construction of the measures used to assess the
theory’s components have achieved much higher correlations of intention with behavior

91 .
891 1n the instance of an

and accounted for much more variance in intention to behave.
outbreak of FMD in the United States, the ability to predict a producer’s intention to

comply or not comply with disease control measures prior to an actual outbreak has

significant implications for emergency preparedness and risk communication.
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The behaviors of reporting clinically sick cattle, gathering and holding cattle for
testing, depopulation, or vaccination, and observing a movement ban were identified by
study participants as key behaviors for which producer compliance could be reduced,
and by the research team as behaviors which could be explored further using a
quantitative questionnaire. Since FMD is not present in the US, measures of producers’
actual behavior are impossible to obtain, and behavioral intentions can serve as a useful
proxy. According to Fishbein and Ajzen®, the most important prerequisite for predictive
validity of behavioral intentions is the level of compatibility between the measures of
intention and the actual behavior in terms of their level of generality or specificity.®
This has significant implications for our ability to predict producers” behavior during an
outbreak of FMD, based on measures of behavioral intention. For each behavioral
intention measure, the target, action, context, and time must be clearly defined, and any
additional factors measured for that behavior (beliefs, attitudes, subjective norms, and
perceived behavioral control) must be measured with the same degree of specificity as
the behavioral intention.”> We found that, for our behaviors, defining the context of the
behavior was particularly important. Since many producers may be unfamiliar with
current emergency response plans for Texas, the context within which they would
interpret the behaviors listed above could be highly varied. Similarly, information which
producers do not currently have would be made widely available during an actual
outbreak, and this information would likely have a serious impact on producers” decision
making. Based on these observations, we decided to introduce each behavioral intention

question with a short scenario, which would define the context for the producer. Using
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the results from the qualitative analysis and discussions with personnel from animal
health regulatory agencies involved in the survey design workshop, we developed
scenarios which define the target, action, context, and time for each behavior of interest.
All quantitative questionnaire items were then written to have the same degree of
specificity as defined by the scenarios. Obviously, a disease outbreak is an evolving
situation and at any point in time, producers could be faced with many different
situations and contexts. We feel that the theoretical frameworks developed in this study
are likely to be useful in predicting producers” behavior in numerous situations that
occur during an outbreak of FMD; however, the relative importance of any single
construct could vary significantly based upon the specific situation. For example, an
examination of levels of trust in the government, risk perception, and intention to adopt
protective measures during the influenza A (HIN1) pandemic in the Netherlands, found
that in the early phase of the pandemic intentions to adopt protective measures were
associated with increased trust in the government, fear and worry, and perceived
vulnerability. However, as the pandemic went on, intentions were associated only with
the receipt of information.”

Although social-psychological models, such as the Theory of Planned Behavior,
are often used for predicting behavior, they are also used to explain why people perform
a behavior. For each of the key behaviors identified in this study, sets of salient or
accessible beliefs were also identified. Not surprisingly, beliefs about the economic
consequences of performing each behavior were noted for all behaviors. However, we

also identified numerous emotional consequences to compliance, including concerns
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about the possibility of depopulation or animal suffering and that compliance can make
producers feel better about how they manage their animals. These emotional
consequences were included in our framework as relevant behavioral beliefs. Similar to
the appeals of producers during the 2001 UK outbreak of FMD, participants pointed out
that they wanted to know if their herd was infected or not, and the availability of a
diagnosis could affect their willingness to gather and hold animals for slaughter, for
example. Rapid, large-scale serological sampling was conducted during the 2000
outbreak of FMD in Japan, and it has been suggested that the assurance producers
received from negative test results was important to the overall disease control process.”*
Continued improvements in FMD diagnostics, including the possibility of a
decentralized laboratory network and pen-side tests, mean that producers” expectations
of test results prior to depopulation of infected or at-risk herds are likely to continue to
increase.

The control beliefs identified during this study generally focused on the practical
measures needed to comply with FMD detection and control. Reporting cattle to a
veterinarian requires that a qualified veterinarian be available in that geographical area,
and that the producer has a good relationship with the veterinarian. Producers need to
know the clinical signs to watch for and who to call if disease is suspected. Interestingly,
our analysis found that participants felt that they needed to know which cattle were most
at risk of FMD, in order to better interpret the gravity of the appearance of certain
clinical signs. Since many diseases which do occur in the US can have clinical signs

consistent with FMD, producers may be dismissive of certain clinical signs based on
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their own estimation of the most likely cause. This is consistent with other studies that
have found that producers” perception of the risk of a foreign disease influences their
interpretation of clinical signs and willingness to report sick livestock.®”” Our analysis
also found that producers had concerns about the availability of the facilities, manpower,
and finances necessary to gather and hold cattle, and the feed and space necessary to
keep cattle in one location for a prolonged period of time. Not surprisingly, given the
diversity of landscape and production practices in Texas, our analysis found that some
participants believed that semi-feral cattle kept under extensive-rearing conditions would
be very difficult to gather or hold. Participants were also concerned about the ability to
set up appropriate disinfection measures for themselves in order to continue caring for
animals that could not be moved.

Our analysis with respect to normative beliefs was focused on identifying a list of
people who producers” felt had expectations about their behavior. Animal health
regulatory agencies, county extension agents, the surrounding community, professional
organizations, other producers like themselves, leaders in the cattle industry, family,
business partners/associates, veterinarians, and neighbors were all identified as sources
of social pressure for compliance with FMD detection and control. Similar to recent
reviews of the role of subjective norms in influencing behavior, our analysis suggests
that both injunctive and descriptive norms are important influences of producers’
compliance with FMD detection and control.”’

In addition to the traditional components of the Theory of Planned Behavior, the

analysis indicated that moral norms were an important influence of producers” behavior.
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Numerous studies have suggested that the incorporation of moral norms strengthens the
predictive ability of the Theory of Planned Behavior. In the study examining intentions
regarding lying, shoplifting, and cheating, the authors found that moral norms were able
to predict intentions independently, and that moral norms were able to predict later
behavior independently of intentions or perceived behavioral control.** Moral norms
combined with a measure of anticipated regret were found to explain an additional 10-
15% of the variance in drivers” intentions to commit traffic violations.’® Moral norms
have also been found to be a significant predictor of nurses” intentions to report
instances of inadequate patient care.”” McIntosh et al.” examined the use of
antimicrobials by feedlot veterinarians in four different situations (the treatment of
acutely sick cattle, chronically sick cattle, at-risk cattle, and high-risk cattle). They found
that moral norms were significantly correlated with veterinarians” beliefs about the
efficacy and perceived economic necessity of using antimicrobials in each of these
clinical situations.”” Given the complex interplay between animals and their caregivers
in the agricultural context, moral norms are likely to play important roles in
understanding producer behavior.

Trust in both regulatory agencies and other producers, as well as perceptions of
the risk posed by FMD, were also influencers of cattle producers” behavior. Trust and
risk perception have been identified as influences affecting producer behavior related to
biosecurity and disease reporting. Elbers et al. found that a lack of trust in government
bodies influenced producer reporting of pigs with clinical signs of classical swine fever

in the Netherlands.®® A qualitative study of Australian sheep farmers found that farmers’
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decisions regarding reporting and biosecurity measures were often based on the
perceived risk to their operation, and that trust in others contributed significantly to
perceived risk.” Heffernan et al. in a qualitative examination of UK cattle and sheep
farmers” attitudes and beliefs regarding biosecurity identified trust as an important
influence affecting farmers willingness to adopt government recommended biosecurity
measures.””

Understanding the behaviors related to FMD detection and control for which
producer compliance may be reduced and the salient beliefs which may affect producers’
intentions to perform these behaviors allowed us to develop a theoretical framework
aimed at predicting and explaining behavior. We were not able to make further
assessments regarding the framework using the analysis of the qualitative interviews due
to the purposive sampling scheme and open-ended, but guided interview format used. As
a result, a second stage was required in order to assess the relative importance of each of
the components of the final framework using a large-scale, mail-out survey. However,
the overall theoretical framework developed in this phase of the study can be used to
assess producers” currently held beliefs prior to an actual outbreak, in order to identify
areas where improved planning or communication can enhance producer cooperation. In
addition, the framework could be applied during an outbreak to help identify barriers to
disease detection and control which can be addressed through changes in policy,
communication, or the allocation of resources.

The relative importance of the components of the theoretical framework

developed in this study is likely to change over the course of an outbreak, particularly as
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disease control policy is adapted or changed. In particular, the emotions that producers
experience during the outbreak response process could have significant effects on their
behavior. Although this study identified some behavior-specific emotions as significant
influences of behavior, generalized mood states, or affective states, such as sadness or
happiness can also influence attitudes and behaviors.”® In general, these influences can
be seen as systematic effects in which positive moods make us view events more
favorably, with positive outcomes more likely to occur; while conversely, unpleasant
affective states would increase the likelihood and negative valence of undesirable

69,99-101

outcomes. These moods can influence the kinds of behavioral and normative

beliefs which are readily accessible, the salience of control factors and overall

102-104 :
02-10 However, the affective states

perceptions of control, and motivation to comply.
may not always influence beliefs which are relevant to a given behavior, or they may not
influence them strongly enough to affect global measures of attitude or perceived
behavioral control, resulting in weak and inconsistent effects on intentions and
behavior.* Studies have shown that qualitative studies focused on the solicitation of
beliefs may not elicit emotional reactions.”>'* This limitation is relevant for this phase
of the study, which attempted to examine producer behavior relative to a disease which
has been absent from the US for almost a century. As a result, it is possible that the
theoretical framework could be strengthened by the inclusion of measures of affective

states, particularly during an outbreak, which were not expressed by our study

participants simply due to the approach which was taken to solicit beliefs.



58

Similar to the causal models used in epidemiology, theoretical models play a
crucial role in our efforts to understand behavior, and any attempt to understand or
explain behavior should have a theoretical basis.'” The use of the Theory of Planned
Behavior as a guide for the analysis of our interviews was beneficial. We found that
using a well-established, validated theory helped to clarify the definition and
identification of abstract psychological or sociological concepts. Although sociologists
and behavioral scientists may not need this assistance, veterinary epidemiologists
wishing to incorporate some aspects of theories from social-psychology into their
research can benefit from these clear definitions and the abundance of examples in
published literature. Similar to the pleas heard in other disciplines, the veterinary
community needs to continue to improve the appropriate application and incorporation
of methods from social psychology and other social sciences.”* However, there are very
few papers in the veterinary literature which describe or explain the process of
developing a theoretical framework for explaining intentions or behavior utilizing
qualitative methodology.

Gunn et al.”’ studied constraints to biosecurity among British farmers,
veterinarians, and auxiliary industries. The analysis of their focus group discussions was
based on a “disaggregated” version of the Theory of Reasoned Action. However, despite
well-established criticisms regarding the adequacy of this model,”* they did not adapt or
extend the model. In addition, they were unable to quantitatively assess the overall
model, despite the use of a postal survey. Elbers et al. ° utilized focus group sessions in

order to explore why pig farmers in the Netherlands decide to report or not report
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clinically suspect cases of notifiable diseases. Although numerous themes were
identified, a theoretical framework was not developed which would allow for the
exploration of the effect of the identified themes on farmer behavior. Ellis-Iversen et
al.'"” presented the adaptation of a socio-ecological model into the Pathway to Disease
Control Model, while assessing Welsh farmers” implementation of zoonotic disease
control measures. In their study, qualitative analysis of farmer interviews was used to
develop the model, while a more quantitative approach to analysis of the same
interviews was used to validate the model. Although it is not surprising that the model
developed from interviews with a subset of farmers would be valid in the same subset of
farmers, the validation results support the use of qualitative analysis in model
development. In addition, as a result of their work, the Pathway to Disease Control
Model can now be used to explore other disease control programs. The limitations noted
in these studies, the present study included, highlight the challenge of incorporating
methods from social-psychology into the exploration of animal health-related issues.
Additional examples are needed in order to continue to improve the application of this
methodology in the veterinary field.

Qualitative analysis of cattle producer interviews combined with a stakeholder
workshop were useful tools for the development of a theoretically sound framework,
which can be quantitatively assessed to examine both producers” intentions to behave
and the underlying beliefs influencing those intentions. In addition, the involvement of
cattle producers, regulatory officials, industry organizations, and veterinarians allowed

for the development of a stakeholder-driven questionnaire instrument. The behaviors
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which were identified for modeling included: requesting veterinary examination of cattle
with clinical signs consistent with FMD before or during an outbreak, willingness to
gather and hold cattle at a requested date and time, and compliance with a movement
ban. Qualitative analysis identified important attitudes and beliefs as influencers of
behavior, in addition to other factors such as trust in neighbors and regulatory agencies,
moral norms, and risk perception. The final theoretical framework and quantitative
questionnaire developed in this study can be useful tools for assessing currently held
beliefs about FMD detection and control, as well as, identifying barriers to producer
compliance during an actual outbreak. The results of this approach can be useful for
improving emergency response planning, disease control policy, and communication

with the cattle producer industry.
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CHAPTER 1V
COW-CALF PRODUCERS’ BELIEFS REGARDING REPORTING CLINICALLY

SUSPECT CATTLE PRIOR TO AND DURING AN OUTBREAK OF FMD

Introduction

Foot-and-mouth disease is a highly contagious disease, affecting cloven-hoofed
livestock. The disease was last eradicated from the United States (US) in 1929, and since
then, livestock in the US have had no exposure to FMD or FMD vaccines, rendering
them highly susceptible to infection.’ Despite low mortality rates, the economic costs
associated with an outbreak of FMD can be enormous in countries which have been
previously free of the disease. In addition to losses in animal health and productivity, an
outbreak of FMD in the US would result in immediate international trade embargoes for
all susceptible species and related products.” Recent estimates from the North American
Animal Disease-Spread Model indicate that even a relatively small outbreak confined to
small pig farms would cost the US from 2 to over 4 billion dollars in total trade losses
and control costs.’® To help mitigate these consequences, any introduction of FMD into
the US must be quickly identified and control and eradication measures immediately put
into place.

The effective detection and control of an outbreak of FMD in the US will require
a strong partnership between the animal agricultural industry, private veterinarians, and
US state and federal governments. United States response plans for highly contagious

diseases rely heavily on the willingness of livestock producers to serve important roles in
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the prevention, detection, response and eventual eradication of disease. For example, a
significant component of the surveillance for FMD in Texas rests on livestock producers
recognizing that something is wrong with their livestock and requesting that a
veterinarian examine their animals.”’ This method of detecting the presence of FMD is
commonly used in countries which are free of the disease, and one of the benefits of this
type of surveillance with passive data collection is that it allows for the coverage of the
entire susceptible animal population under owner or veterinary observation at a low
cost.'”™ However, when the disease has been absent from a country for a lengthy period
of time, passive surveillance may not be effective in identifying a disease outbreak,
especially as owners’ and veterinarians” familiarity with clinical signs declines.'” An
analysis of all outbreaks of FMD in non-endemic countries from 1992-2003, found that
of the outbreaks for which detailed information could be obtained regarding how the
outbreak was detected, 53% were discovered as a result of a farmer alerting a private
veterinarian or the authorities to a problem in their herd."” Reasons for delayed detection
during these outbreaks ranged from misdiagnosis or a failure to detect mild clinical signs
to concealment of sick livestock by producers. Carpenter et al. modeled the economic
and epidemic impacts of a delayed diagnosis of FMD following introduction into a large
dairy herd in California using a spatial, stochastic, individual-animal-based model. They
found that as the delay in detection increased from 7 to 22 days, the median number of
herds under quarantine increased from 680 to 6,200 and the number of animals
slaughtered went from 8,700 to over 260,000. The median economic impact increased

from $2.3 billion to $69.0 billion in national agricultural welfare losses. Assuming a 21
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day detection delay, the authors found that each additional 1 hour delay in detection led
to the slaughter of an additional 2,000 animals and an additional economic loss of $565
million. The authors concluded that given the interconnected nature of US cattle
production, the early detection of FMD is essential to avoid dramatic losses in both
livestock numbers and the economy.''°

More recently, socio-psychological factors have been explored and identified as
possible predictors of delayed reporting. A study examining the reporting of pigs with
clinical signs of classical swine fever in the Netherlands found that factors such as a lack
of knowledge of early clinical signs of the disease were important; however, additional
factors such as farmers” negative opinions of disease control measures, negative
emotions associated with going through the reporting process such as guilt or shame, and
a lack of trust in government bodies also appeared to play an important role in
influencing reporting.®® A qualitative study of Australian sheep farmers found that
farmers” decisions regarding reporting and biosecurity measures were often based on the
perceived risk to their operation, and that trust in others contributed significantly to
perceived risk.” A qualitative examination of UK cattle and sheep farmers” attitudes and
beliefs regarding biosecurity and current/proposed disease prevention and control
legislation found that less than 50% of the farmers interviewed indicated that the
recommended biosecurity measures were desirable. Study results suggested that the
distrust of government bodies led farmers to perceive government-derived messages as
untrustworthy or lacking in credibility. Farmers were dismissive of biosecurity

measures, in part because they felt the blame for foreign diseases was largely related to
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ineffective regulations and inadequate border control, rather than to farm management
practices they could actually influence.”

The purpose of this chapter is to describe and compare Texas cow-calf
producers” current beliefs about the consequences of, barriers to, and social pressures for
asking a veterinarian to examine cattle with clinical signs of FMD, prior to and during an
outbreak of FMD. Based on the qualitative interviews presented in the previous chapter,
producers may view the act of reporting clinically suspect cattle differently before or
during an outbreak of FMD. A strong understanding of cattle producers” currently held
beliefs can help to improve communication and education and enhance the early
detection of highly contagious diseases.

Materials and Methods
Survey Design

As described in Chapter 11, quantitative surveys were developed based on
qualitative analysis of interviews with Texas cattle producers, regulatory animal health
officials, private veterinarians, sociologists, and veterinary epidemiologists. Interviews
were used to identify behaviors where producer compliance may be reduced, as well as
behavioral beliefs (beliefs about the consequences of performing a behavior), control
beliefs (beliefs about the ease or difficulty of performing a behavior), and normative
beliefs (belief about what others expect you to do) which interviewees suggested may
influence producer behavior. A two-day stakeholder workshop was held to evaluate the
initial questionnaire drafts for relevancy and accuracy and to develop the final wording

of the questionnaires.
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The first survey included questions related to the behavior of gathering and
holding cattle at the date and time requested by authorities when an outbreak has been
identified, while the second survey included questions related to the behavior of
maintaining cattle in their current location during an outbreak of FMD in Texas. The
final section of each survey solicited basic demographic information on the respondents
including age, gender, operation size, education level, and prior experience with disease
control programs. The questions regarding each behavior were introduced with a short
scenario which defined the target, action, context, and time of the behavior of interest
(Table 3).

Survey Distribution

Cow-calf producers were identified from a comprehensive list of active cattle
producers in Texas maintained by the National Agricultural Statistics Service (NASS).
Cow-calf producers were defined as those who keep one or more beef cows. Producers
were stratified on the basis of National Agricultural Statistics Service (NASS) district
and herd size within district. A map of the 15 Texas NASS districts is available online'"!
and printed in Appendix D. Herd size categories included 1-9 head, 10-19 head, 20-49
head, 50 to 99 head, 100-199 head, 200 to 499 head, and 500 head or greater. A total of
2,018 producers were randomly selected to receive Survey 1 and 2,022 producers
received Survey 2. The samples were drawn and all questionnaire-related material
mailed by NASS. All personally identifiable information was removed from the survey

forms that were returned in accordance with NASS’s confidentiality standards.
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A four-part mail out of the surveys using a modified tailored design method''?
began on October 28, 2008. Producers received a pre-survey letter informing them that
they had been selected to participate in the study. This letter was followed by the actual
survey and accompanying cover letter mailed on November 19, 2008. Reminder
postcards were sent on December 3, 2008. A final survey and second cover letter was
sent to non-responders on January 6, 2009. The final cutoff date for receipt of survey
responses was May 31%, 2009. Data were entered twice by hand by two independent data
entry workers into commercially available database software and compared for accuracy.
Statistical Analysis

All data were analyzed by use of a commercial statistical software package
(STATA-IC version 11.0 for Windows, StataCorp LP, College Station, TX) to provide
the frequencies of responses to each question while taking into account the complex
survey sampling design. Survey response codes were created for each category of survey
response (invalid address, completed survey, does not wish to participate, no longer
involved in cattle industry), and a one-way analysis of variance by ranks (Kruskall-
Wallis test) was used to assess differences in the median across response categories
between survey 1 and 2.

Data were declared to be survey data with a single sampling stage, and each
district/herd size combination was considered a stratum for a total of 105 strata. Initial
sampling weights were calculated as the inverse of the probability for selection for each
stratum. Sampling weights were then adjusted for unit non-response by partitioning the

data based on stratum and calculating the response rate for each stratum. The reciprocal
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of the stratum response rates (number sampled per stratum/responses per stratum) were
then multiplied by the initial weight to determine the non-response adjusted weight.'"
Response proportions and confidence intervals for each response category (on the
Likert-like scale) for the belief statements were determined using the proportion
command of STATA. Standard errors were calculated using the analytically-derived
variance estimator.''* Since questions related to normative beliefs included “does not
apply” as an answer choice, the total number of respondents who answered each
question was noted. Since most of the belief responses resulted in non-normally
distributed, ordinal data, the un-weighted Kruskall-Wallis test was used to assess
differences in the median across answer categories between scenarios. Values of p <
0.05 were considered significant.
Results

Of the 2,018 producers selected to receive Survey 1, 58 (3%) producers no longer
had valid Texas addresses. For Survey 2, of the 2,022 producers selected, 41 (2%) no
longer had valid Texas addresses. Consequently, Survey 1 was delivered to 1,960
producers with 833 (43%) surveys returned, while Survey 2 was delivered to 1,981
producers with 832 (42%) returned. Among the surveys returned for Survey 1, 226
(12%) indicated that they did not wish to participate in the survey, and 83 (4%) indicated
that they were no longer involved in the cattle industry. For Survey 2, 188 (9%)
indicated that they did not wish to participate in the survey, and 73 (4%) indicated that
they were no longer involved in the cattle industry. As a result, 524 of the 1,960 (27%)

producers who received Survey 1, and 574 of the 1,981 (29%) of the producers who
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received Survey 2, indicated that they were involved in the cattle industry, completed the
survey, and were included in the analysis. A one-way analysis of variance by ranks
(Kruskall-Wallis test) revealed no significant difference (p value = 0.14) in frequencies
of responses within the four response categories (invalid address, completed survey,
does not wish to participate, no longer involved in cattle industry) between the two
surveys.
Demographic Variables

The demographics of survey respondents were determined for both Survey 1 and
2 (Table 4 and Table 5). In general, the characteristics of respondents were very similar
for both surveys. Five districts''' (Cross Timbers, Blacklands, North East Texas, South
East Texas, and South Central) accounted for 71% and 73% of the proportion of
respondents for Survey 1 and 2, respectively. This distribution is consistent with the
distribution of beef cattle in Texas, when the large feedlot area in northern Texas is
excluded.'” The majority of respondents kept less than 50 head of beef cows, while only
17% of respondents in each survey kept more than 100 head, and approximately 75% of
respondents kept less than 20 head of steers or stockers. A high proportion of
respondents characterized their production practices as “conventional cow-calf” (93%
and 87% for Survey 1 and 2), while 10% of respondents in both surveys indicated they
were seedstock producers. Among the less common production practices, grass finishing
cattle was the most commonly reported (20 and 21% for Survey 1 and 2), followed by
age-and-source verification (6% and 5% for Survey 1 and 2) and natural or non-certified

organic production (4% and 7% for Survey 1 and 2.)
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Table 4 — Characteristics of respondents” cattle operations for Survey 1 and 2. Weighted
proportion of responses to demographic questions regarding the respondents” operation

for Survey 1 (n=524) and 2 (n=574).

Weighted Proportion Weighted Proportion
of Responses of Responses
Survey Survey Survey
Attribute  Levels 1° 2 Attribute  Levels Survey 1 2
North. High Number
District  Plains 2% 2% ;’f StlfefS/ None 26% 19%
South. High ocker
Plains 1% 1% 1-9 head 32% 40%
North. Low Plains 2% 2% 10-19 head 17% 15%
South. Low Plains 3% 3% 20-49 head 14% 14%
Cross Timbers 11% 9% 50-99 head 6% 6%
Blacklands 11% 18% 100-199 head 3% 3%
200 head or
North East Texas 15% 12% more 2% 3%
South East Texas 12% 8%
Trans-Pecos 1% 1% Production Practices”
Conventional
Edwards Plateau 9% 9% Cow-calf 93% 87%
South Central 22% 26% Seedstock 10% 10%
Age-and-source
Coastal Bend 1% 1% verification 6% 5%
Branded Beef
Upper Coast 6% 5% Program 4% 2%
Natural or non-
South Texas 4% 4% certified organic 4% 7%
Integrated
resource 1% 3%
Lower Valley 1% 1% management
Operation o N
Size 1-9 head 15% 16% Stocker 13% 1%
10-19 head 18% 20% Grass-finished 20% 21%
20-49 head 339, 329, Certified organic 0% 0%
Holistic Resource
50-99 head 17% 16% Management 1% 1%
Beef Quality 4%
100-199 head 9% 9% Assurance 4% ’
200-499 head 6% 5%
500 head or more 29 2%

Survey 1 contained questions related to the behavior of asking a veterinarian to examine cattle with clinical signs consistent with
FMD in the absence of a known outbreak, and Survey 2 contained questions related to asking a veterinarian to examine cattle with

clinical signs consistent with FMD during a hypothetical outbreak of FMD in Texas.

* Proportions represent the proportion of respondents who indicated that the factor described some aspect of their current production

practices.

Target population size for weighted proportions is 94,783 producers.
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Table 5 — Characteristics of cow-calf producer respondents for Survey 1 and 2.
Weighted proportion of responses regarding characteristics of the respondents for
Survey 1 (n=524) and 2 (n=574).

Weighted Proportion Weighted Proportion
of Responses of Responses
Survey Survey Survey
Attribute  Levels 1 2 Attribute Levels Survey 1 2
Gender Male 88% 91% Live at same property ~ NO 33% 39%
Female 12% 9%, where cattle are Yes 67% 61%
Age ] )
(years) Mean 61 61 Time (years) in Mean 25 27
(Range) (20-93)  (28-92) ~ currentoperation ... (1-93) (1-87)
Race White 96% 96% T‘f‘ﬂe (iizarst) n pean 31 33
Hispanic 4% 49 CHHCMASIY Range) (1-:93)  (3-87)
Education Member of cattle No 2% 71%
Less than high school 7% 4% producer organization  Yes 28% 29%
High school diploma 36% 35% Officer in cattle No 92% 96%
Vocational school 6% 6% producer organization  yeg 2% 4%
2-year college degree 12% 15% Prllrpary motlvgtlon for
raising or owning cattle
Pri f
4-year college degree 28% 21% inr::ri? source o 6% 7%
Suppl tal
Graduate degree 9% 13% S;ﬁ’i:?f;gome 42% 42%
Professional degree 2% 5% Eleasure or 20% 22%
lifestyle
Percentage of income Control of excess
derived from cattle forage 6% 4%
Property tax
<10% 51% 36% advantages 15% 16%
o o Family tradition/
10-19% 22% 19% obligation 10% 8%
20-29% 10% 6% Prior experience with
disease control programs
o o . No 60% 58%
30-39% 4% 9% Brucellosis Yes 40% 4%
N o . . No 88% 88%
4049% 2% 2% Bovine tuberculosis Yes 12% 12%
50% or greater 11% 8%

Survey 1 contained questions related to the behavior of asking a veterinarian to examine cattle with clinical signs consistent with
FMD in the absence of a known outbreak, and Survey 2 contained questions related to asking a veterinarian to examine cattle with
clinical signs consistent with FMD during a hypothetical outbreak of FMD in Texas.

Target population size for weighted proportions is 94,783 producers.
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The majority of respondents were male (88% and 91% for Survey 1 and 2,
respectively), with at least a high school education (93% and 96% for Survey 1 and 2,
respectively). The mean age of respondents for both surveys was 61 years with a median
age of 59, with a range in ages from the 20’s to the 90’s. Over 50% of respondents in
both surveys indicated that less than 10% of their income came from cattle production,
while only 11% and 8% indicated that greater than 50% of their income came from cattle
production for Survey 1 and 2, respectively. The majority of respondents lived in the
same location as where their cattle were held (67% and 61% for Survey 1 and 2.)
Respondents had worked on average, 25 and 27 years in their current livestock
operation, and 31 and 33 years in the cattle industry overall for Survey 1 and 2,
respectively. Less than 30% of respondents were members of a cattle producer
organization, and 2% and 4% reported having served as an officer in a cattle producer
organization for Survey 1 and 2, respectively. The most common motivation for raising
or owning cattle was as a supplemental source of income (42% in both surveys),
followed by the pleasure or lifestyle of owning cattle (20% and 22%, for Survey 1 and 2,
respectively) and property tax advantages of owning or raising cattle (15% and 16% for
Survey 1 and 2, respectively.) In Survey 1, 40% of respondents had previous experience
with the federal bovine brucellosis eradication program with 42% reporting previous
experience for Survey 2. Only 12% of respondents had prior experience with the bovine

tuberculosis eradication program for both surveys.
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Behavioral Beliefs

The proportion of responses for each response category (from strongly disagree
to strongly agree) for producers” beliefs were tabulated (Tables 6 - 8). Producers” beliefs
about the consequences of requesting veterinary examination for cattle with clinical
signs consistent with FMD are shown in Table 6. In the absence of a known outbreak
(Survey 1), 45% and 36% of respondents strongly agreed and 5% and 4% of producers
strongly disagreed that requesting veterinary examination would reduce the economic
impact on: 1) their operation and 2) the US cattle industry, respectively. When asked if
requesting veterinary examination would: 1) reduce the spread of disease among their
cattle or 2) among the cattle in their area, 36% and 51% of producers strongly agreed,
and 3% and 2% of producers strongly disagreed, respectively, with these potential
consequences. Over 60% of respondents strongly agreed that requesting veterinary
examination would allow them to know the cause of disease in the herd, with only 4%
strongly disagreeing. When asked if requesting veterinary examination would: 1)
improve the well being of their cattle, 2) the productivity of their cattle, and 3) the
profitability of their operation, 56%, 47%, and 39% of respondents strongly agreed,
respectively. Only 3% of respondents strongly disagreed with these consequences. Over
50% of respondents strongly agreed that requesting veterinary examination would make
them feel better about how they manage their cattle, and 28% strongly agreed that

requesting veterinary examination would delay their ability to sell cattle.



Table 6 — Cattle producers” behavioral beliefs about the consequences of requesting veterinary examination of cattle with

clinical signs of FMD in the absence of (pre-outbreak) and during a hypothetical outbreak of FMD in Texas.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Mostly Somewhat Neither Agree Somewhat Strongly P

Behavioral Belief n Disagree Disagree Disagree  nor Disagree Agree Mostly Agree Agree value®
Reduce the economic  Pre-outbreak” 919 5% (2:8%) 2% (0-4%) 2% (0-4%) 7% (3-10%)  11% (7-16%)  28% (22-34%) 45% (38-52%)
IMpact on my Operation , ..o ouibreak 566 129% (8-16%) 8% (4-12%) 3% (1-5%)  10% (6-13%)  11% (7-16%)  25% (19-32%) 31% (25-37%) <0.01
Reduce the economic 518
impact on the US cattle Pre-outbreak 4% (2-6%) 2% (0-4%) 3% (0-5%)  10% (6-13%)  19% (13-24%) 27% (20-33%) 36% (30-43%)
industry During outbreak 397 7% (3-10%) 2% (0-3%) 4% (1-7%) 9% (4-13%)  14% (9-18%)  27% (21-33%) 38% (32-45%) 0.01
iit:epag;e;ﬁ;eiidnf; Pre-outbreak 17 3% (1-5%) 2% (0-0.4%) 3% (1-5%)  10% (6-13%)  19% (13-24%) 27% (20-33%) 36% (30-43%)
operation During outbreak 205 7% (4-10%) 6% (3-10% 3% (1-5%) 5% (2-8%)  14% (8-19%)  21% (15-26%) 44% (37-51%) <0.01
Sit;);g;eai?;iad of  preoubreak 19 2% (14%) 2% (03%) 3% (1-5%) 3% (1-5%)  13% (9-18%)  26% (20-33%) 51% (44-58%)

g cattle in
my area During outbreak 908 4% (1-7%) 3% (0-5%) 2% (0-4%) 4% (2-6%)  15% (9-20%)  29% (22-35%) 44% (37-50%) 0.96
Allowme toknowthe = p 000 519 sop (16%) 1% (03%) 1% (0-1%) 1% (0-2%) 5% (2-8%)  26% (20-32%)  62% (55-69%)
cause of disease in my
herd During outbreak 00 5% (1.8% 2% (0-3%) 2% (03%) 7% (4-10%)  16% (1021%) 27% (21-33%) 43% (36-49%) <0.01
Improve the well being  Pre-outbreak 18 3% (1-5%) 0% (0-02%) 2% (0-3%) 3% (1-6%) 9% (5-13%)  27% (21-34%)  56% (49-63%)
of my cattle During outbreak 568 7% (4-10%) 2% (0-3%) 5% (2-8%)  10% (6-13%)  15% (9-20%)  25% (19-32%) 37% (30-43%) <0.01
Improve the Pre-outbreak S8 3% (0-5%) 1% (0-2%) 1% (0-2%) 7% (3-10%)  12% (8-16%)  29% (23-36%) 47% (40-54%)
productivity of my
cattle During outbreak 900 9% (6-13%) 5% (2-8%) 5% (2-7%)  17% (1223%) 13% (8-17%)  20% (15-26%) 30% (24-37%) <0.01
Improve the Pre-outbreak  O19 3% (1-5%) 2% (0-3%) 5% (2-8%)  10% (6-14%)  13% (8-18%)  28% (22-34%) 39% (32-46%)
profitability of my
operation During outbreak 507 9% (6-12%) 10% (6-14%) 8% (4-12%)  15% (10-20%) 11% (6-16%)  21% (15-27%) 26% (20-32%) <0.01
Make me feel better e 519 304 (155%) 0% (0-1%) 2% (0-3%) 4% (2-7%) 9% (5-13%)  29% (22-35%)  53% (46-60%)
about how I manage my
cattle During outbreak 07 5% (2-8%) 2% (0-2) 2% (0-3%) 7% (4-10%)  14% (9-19%)  30% (24-37%) 40% (34-47%) <0.01
Delay my ability to sell Pre-outbreak 518 5% 2:7%) 5% (1-8%) 5% (2-9%)  19% (13-24%)  18% (13-23%) 20% (14-26%) 28% (22-35%)
cattle During outbreak 564 3% (0-5%) 2% (0-4%) 2% (0-4%)  12% (7-16%)  12% (7-16%)  23% (18-29%) 45% (38-52%) <0.01

#P-values determined by using one-way analysis of variance by ranks (Kruskall-Wallis Test) comparing beliefs pre-outbreak and during outbreak. Questions related to the two
scenarios were administered on two separate surveys. Target population size for weighted proportions is 94,783 producers.
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Table 7 — Cattle producers” control beliefs about the barriers to requesting veterinary examination of cattle with clinical signs
of FMD prior to and during a hypothetical outbreak of FMD in Texas.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Mostly  Somewhat Neither Agree Somewhat Strongly P-
Control Belief N Disagree Disagree  Disagree  nor Disagree Agree Mostly Agree Agree value®

I have a good
relationship with a
livestock veterinarian.

Pre-outbreak 516 2% (0-4%) 2% (0-5%) 1% (0-3%) 7% (3-11%) 13% (7-19%) 20% (13-26%) 56% (47-65%)

During outbreak 569 1% (0-2%) 1% (0-2%) 6% (1-11%) 8% (4-13%) 13% (8-18%) 23% (16-30%) 48% (40-56%) 0.64

A veterinarian qualified
to treat cattle is
available in my area.

Pre-outbreak 516 1% (0-2%) 1% (0-2%) 0% (0-0%) 1% (0-1%) 8% (3-13%) 26% (18-33%) 65% (56-73%)

During outbreak 568 1% (0-2%) 1% (0-2%) 3% (0-8%) 4% (1-7%) 7% (3-11%) 26% (19-33%) 57% (50-65%) 0.68

I know the clinical signs
associated with serious
livestock diseases.

Pre-outbreak 516 3% (0-5%) 3% (1-5%) 7% (2-11%) 9% (5-13%) 34% (24-43%) 29% (21-36%) 15% (10-21%)

During outbreak 568 2% (0-3%) 4% (1-7%) 8% (4-13%) 10% (6-15%) 28% (21-34%) 30% (23-38%) 16% (12-21%) 0.35

I know that certain cattle
are at greater risk of
having disease.

Pre-outbreak 516 0% (0-1%) 5% (1-8%) 4% (1-8%) 20% (10-31%) 23% (17-30%) 30% (22-37%) 17% (11-23%)

During outbreak 567 1% (0-1%) 2% (0-4%) 4% (2-7%) 31% (23-39%) 22% (16-28%) 24% (18-31%) 16% (11-21%) 0.04
I have a clear

understanding of who to Pre-outbreak 516 1% (0-1%) 4% (0-7%) 2% (0-4%) 2% (1-3%)  14% (9-19%) 22% (15-29%) 56% (47-65%)

call if I suspect a disease

outbreak in my

operation. During outbreak 570 2% (0-5%) 1% (0-1%) 3% (0-5%) 4% (1-8%) 9% (4-13%)  31% (24-39%) 50% (43-58%) 0.24
I can restrain my cattle

in order to inspect them Pre-outbreak 516 1% (0-2%) 2% (0-5%) 1% (0-2%) 1% (0-2%)  12% (7-18%) 28% (20-35%) 55% (47-64%)
closely for signs of

disease. During outbreak 569 0% (0-1%) 3% (0-5%) 2% (0-4%) 5% (1-8%)  11% (7-17%) 23% (16-30%) 56% (49-64%) 0.71

# P-values determined by using one-way analysis of variance by ranks (Kruskall-Wallis Test) comparing beliefs in the absence of a known outbreak and during outbreak. Questions
related to the two scenarios were administered on two separate surveys.
Target population size for weighted proportions is 94,783 producers.
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Table 8 — Cattle producers” normative beliefs about how strongly other people or agencies expect or do not expect them to
request veterinary examination of cattle with clinical signs of FMD before and during a hypothetical outbreak of FMD in

Texas.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Do Not Mostly Do Not Somewhat Do Not Neither Expect nor Somewhat Mostly Strongly

Normative Belief n’ Expect Expect Expect Do Not Expect Expect Expect Expect P-value®
Animal health Pre-outbreak 493 2% (0-4%) 2% (0-4%) 0% (0-0%) 8% (4-11%) 9% (4-13%)  20% (13-26%)  58% (49-67%)
regulatory agencies ;. break 548 1% (0-3%) 1% (0-3%) 0% (0-0%) 5% (2-9%) 8% (4-11%)  19% (13-25%) 63% (56-71%)  <0.01
Your county Pre-outbreak 495 2% (0-3%) 5% (1-10%) 2% (0-4%) 8% (5-11%)  12% (8-17%)  22% (1528%)  48% (39-57%)
extension agent(s) ;. o ibreak 545 20% (0-4%) 2% (0-4%) 2% (0-4%) 5% (3-8%) 13% (9-18%)  24% (18-30%)  48% (40-55%)  <0.01
Your surrounding  Pre-outbreak 492 5% (1-8%) 2% (0-5%) 2% (0-4%)  11% (7-15%)  22% (16:29%) 25% (18-31%)  29% (19-39%)
community During outbreak 550 4% (0-7%) 2% (0-4%) 2% (0-3%)  11% (7-15%)  17% (12-23%)  29% (22-36%)  32% (25-39%)  <0.01
Your professional  Pre-outbreak 447 1% (0-3%) 3% (07%) 2% (0-4%)  13% (8-18%)  11% (6-15%)  20% (13-26%) 37% (27-47%)
organizations During outbreak 508 2% (0-4%) 1% (0-1%) 0% (0-1%)  13% (9-18%)  14% (8-19%)  19% (12-25%) 39% (32-46%)  0.07
g)rt(l:;rlcc‘:‘rt:lﬁke Pre-outbreak 499 1% (0-2%) 4% (0-8%) 0% (0-0%) 4% (2-6%) 16% (11-22%)  32% (24-40%)  40% (30-49%)
yourself During outbreak 558 1% (02%) 1% (0-3%) 0% (0-1%) 5% (2-7%)  15% (1021%)  27% (20-34%)  48% (41-56%)  <0.01
Leaders in the cattle Pre-outbreak 491 1% (0-2%) 4% (0-7%) 1% (0-3%) 6% (3-8%)  10% (6-14%)  23% (16-30%)  52% (43-61%)
industry During outbreak 550 1% (02%) 1% (0-3%) 0% (0-1%) 8% (4-11%)  10% (5-14%)  18% (12-23%) 61% (53-67%)  0.04
Your family Pre-outbreak 488 0% (0-2%) 3% (0-6%) 0% (0-0%) 6% (3-10%)  12% (8-16%)  26% (19-33%)  48% (39-58%)

During outbreak 549 0% (0-1%) 0% (0-0%) 1% (0-1%) 9% (5-14%) 1% (7-16%)  20% (15-26%) 54% (47-62%)  0.08
:;r‘tget;?:)‘;’ess Pre-outbreak 386 1% (0-3%) 2% (0-8%) 0% (0-0%)  10% (5-15%) 5% (3-8%)  16% (11-22%)  37% (27-47%)
associate(s) During outbreak 414 0% (0-0%) 0% (0-0%) 0% (0-0%) 0% (5-14%) 4% (1-7%)  14% (9-19%)  41% (34-49%)  <0.01
Your veterinarian(s) Preoubreak 499 0% (00%) 1% (04%) 0% (0-0%) 5% (2-8%) 8% (4-12%)  20% (14-26%)  64% (56-72%)

During outbreak 558 0% (0-1%) 1% (0-4%) 0% (0-0%) 5% (2-9%) 6% (3-10%)  18% (13-24%)  68% (61-75%)  0.06
Your neighbor(s)  7réoubreak 493 19% (0-3%) 3% (0-6%) 2% (0-3%)  12% (5-17%)  11% (7-16%)  26% (19-33%)  40% (30-50%)

During outbreak 554 19% (0-2%) 1% (0-4%) 0% (0-1%) 7% (3-11%)  13% (8-17%)  27% (21-34%) 48% (40-56%)  <0.01

# P-values determined by using one-way analysis of variance by ranks (Kruskall-Wallis Test) comparing beliefs pre-outbreak and during outbreak. Questions related to the two scenarios were administered

on two separate surveys.

® N was calculated as the total number of respondents minus the number of respondents who selected “does not apply.” Target population size for weighted proportions is 94,783 producers.
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When presented with the scenario where an outbreak was already identified
(Survey 2), 31% of respondents strongly agreed and 12% strongly disagreed that
requesting veterinary examination would reduce the economic impact on their operation,
and 38% of respondents strongly agreed and 7% strongly disagreed that doing so would
reduce the economic impact on the US cattle industry. When asked if requesting
veterinary examination would: 1) reduce the spread of disease among their cattle or 2)
among the cattle in their area once an outbreak was identified, 44% of producers
strongly agreed with both statements, and 7% and 4% of producers strongly disagreed,
respectively, with these potential consequences. Fully 43% of respondents strongly
agreed that requesting veterinary examination would allow them to know the cause of
disease in the herd, with only 5% strongly disagreeing. When asked if requesting
veterinary examination would improve: 1) the well being of their cattle, 2) the
productivity of their cattle, and 3) the profitability of their operation, 37%, 30%, and
26% of respondents strongly agreed, respectively, while 7%, 9%, and 9% of respondents
strongly disagreed, respectively, with these consequences. Only 40% of respondents
strongly agreed that requesting veterinary examination would make them feel better
about how they manage their cattle, with 5% of respondents strongly disagreeing.
Interestingly, 45% of respondents strongly agreed and 3% strongly disagreed that
requesting veterinary examination would delay their ability to sell cattle.

In the absence of a known outbreak, producers were more likely to agree with the
positive consequences of disease reporting, including reducing the economic impact on

their operation or the US cattle industry, improving cattle productivity, improving their
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operation’s profitability, or making them feel better about how they manage their cattle.
However, once an outbreak had been identified in Texas, producers were less likely to
agree with these positive consequences. Producer’s agreement that reporting cattle with
signs of FMD would stop the spread of disease among cattle in their area did not differ
by scenario (p value= 0.96), while their agreement with the belief that requesting
veterinary examination would delay their ability to sell cattle increased during an
outbreak (p value= 0.01).
Control Beliefs

Respondents were also asked to express their level of agreement with beliefs
about potential barriers to requesting veterinary examination (Table 7). In the absence of
a known outbreak (Survey 1), 54% of producers strongly agreed that they had a good
relationship with a livestock veterinarian and 64% strongly agreed that a qualified
veterinarian was available in their area. Only 17% of producers strongly agreed that they
know the clinical signs associated with serious livestock diseases, with another 63%
somewhat to mostly agreeing, while 29% of respondents strongly agreed that they know
that certain cattle are at greater risk of having disease. When asked if they had a clear
understanding of who to call if they suspected a disease outbreak in their operation, 52%
of producers strongly agreed, with another 38% somewhat to mostly agreeing. Although
53% of producers strongly agreed that they could restrain their cattle in order to inspect
them closely for signs of disease, only 1% of respondents strongly disagreed.

When presented with the scenario where an outbreak was already identified

(Survey 2), 51% of producers strongly agreed that they had a good relationship with a
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livestock veterinarian and 62% strongly agreed that a qualified veterinarian was
available in their area. Only 18% of producers strongly agreed that they know the
clinical signs associated with serious livestock diseases, with another 58% somewhat to
mostly agreeing, while 17% of respondents strongly agreed that they know that certain
cattle are at greater risk of having disease. Similar to the results prior to an outbreak,
when asked if they had a clear understanding of who to call if they suspected a disease
outbreak in their operation, 52% of producers strongly agreed, with another 39%
somewhat to mostly agreeing. Almost 60% of producers strongly agreed that they could
restrain their cattle in order to inspect them closely for signs of disease when an outbreak
was known to be present.

The majority of beliefs about potential barriers did not differ significantly based
on whether or not a FMD outbreak was known to be present, including the availability of
a livestock veterinarian in their area, having a good relationship with a livestock
veterinarian, knowing the clinical signs associated with serious livestock diseases, the
ability to physically restrain their cattle to inspect them closely for signs of disease, and
knowing who to contact if a disease outbreak was suspected. However, producers were
less likely to agree (p value=0.025) that they knew that certain cattle are at greater risk of
having disease once an outbreak was known to be present.

Normative Beliefs

Lastly, producers were asked how strongly they agreed with a series of belief

statements concerning how strongly other people and groups expect them to behave

(normative beliefs). The proportion of responses for each response category (from
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strongly disagree to strongly agree) were tabulated (Table 8). Cattle producers indicated
that in the absence of a known outbreak of FMD (Survey 1), animal health regulatory
agencies and their own veterinarians were the groups who most strongly expected them
to request veterinary examination of animals with signs of FMD, while the surrounding
community and other cattle producers like themselves were the groups who would least
strongly expect them to. Once an outbreak had been identified (Survey 2), animal health
regulatory agencies, leaders in the cattle industry, and veterinarians were the groups
whom producers” believed would most strongly expect them to request veterinary
examination, while the surrounding community was the group who would least strongly
expect them to. For all of the groups and people listed, producers” perceptions of how
strongly others expect them to request veterinary examination of cattle with clinical
signs consistent with FMD increased when an outbreak was known to be present (p
value= 0.02).
Discussion

The importance of early detection of introductions of highly contagious diseases
has been repeatedly emphasized;*'>**!'*!1® however, little research has been done to
examine factors which may influence cattle producers” willingness to report clinically
suspect animals.”””*'"” The purpose of this chapter was to describe and compare Texas
cattle producers’ beliefs regarding the consequences of, barriers to, and social pressures
for requesting veterinary examination of cattle with clinical signs consistent with FMD,
both prior to and during a hypothetical outbreak of FMD. Drawing from the TPB, we

know that behavioral intentions are specific to a target, action, context, and time.* This
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would suggest that producer intentions regarding reporting sick cattle to a veterinarian
may vary depending on the context of the situation. Based on the qualitative work
described in the previous chapter, interview participants suggested that producers’
responses could vary depending on whether or not an outbreak of FMD was already
known to be present. So, in addition to describing producers” currently held beliefs
regarding reporting cattle with clinical signs of FMD, we also felt it was necessary to
compare these beliefs prior to and during a hypothetical outbreak of FMD.

A strength of this study is that it used a complex sampling strategy to ensure that
all areas of Texas and herd sizes within those areas were represented, and the
incorporation of sampling weights in the analysis was used to take this sampling strategy
into account. Due to the length of the survey instrument (approximately 12
pages/behavior), we decided to create two separate surveys and send them to two
separate samples, so that each producer received a survey 24-pages in length. The two
behaviors reported in this study were placed on separate surveys in order to avoid
repetitiveness within the same survey instrument, since the questions were the same and
only the scenario changed. Prior to comparing the results of the two surveys, we
analyzed the pattern of response rates within four response categories (invalid address,
completed survey, does not wish to participate, no longer involved in cattle industry) for
the two surveys, and compared the demographics. No significant differences in response
patterns (p value=0.14) were found. Visual comparison of the demographics for the two
surveys revealed a remarkable similarity in the characteristics of the respondents. Based

on these results, we felt it was appropriate to compare the results from the two surveys
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overall and more specifically, that the differences seen in the respondents” answers could
be attributed to the differences in scenario used to introduce the questions.

Prior to an outbreak, the majority of producers agreed that requesting veterinary
examination would result in positive consequences, such as stopping the spread of
disease, improving the productivity and profitability of their operation, and making them
feel better about how they manage their cattle. Once an outbreak of FMD had been
detected in Texas, producers were less likely to agree with many of these positive
consequences. In both scenarios, a large proportion of producers agreed that requesting
veterinary examination would stop disease spread in their area, a critical goal of any
disease reporting system. However, prior to a disease outbreak, only 66% of producers
somewhat to strongly agreed that reporting sick animals to a veterinarian would result in
a delay in their ability to sell cattle. This proportion increased to 80%, once the disease
was known to be present in the area. These results suggest producers understand the
overall aims of reporting FMD. They feel there are both emotional and economic
benefits to reporting clinically suspect cattle, and that their intention to request
veterinary examination is likely to reduce disease spread among their own animals and
in the surrounding area. However, the fact that respondents are less likely to agree with
the consequence of delayed sale of livestock suggests there is some confusion about the
specific chain of events which may be initiated by a request for veterinary examination.
In both of the scenarios employed in this study, the clinical signs listed, while not
conclusive for FMD, were certainly highly suggestive. In both scenarios, the delayed

sale of any livestock should be expected, particularly since limiting the movement of
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animals while disease is suspected is a critical step in limiting the size of an outbreak."’
Producers who do not understand, or cannot anticipate, the chain of events that would
follow a request for veterinary examination of animals with signs of FMD may feel
uncertain, confused, and/or distrustful of both the veterinarian and the regulatory
authorities when they begin to take action. A similar situation was identified in the
Netherlands in relation to reporting suspect cases of classical swine fever.®® As
suggested by the Dutch study, increased transparency in both the reporting process and
what to expect in the time between when a report is made and a farm is declared free of
the disease, would be helpful in both preparing producers and veterinarians for the
process and for building and maintaining trust among all the actors involved.?

Despite on-going concerns about the lack of rural veterinarians in the US, this
study found that 84% of producers somewhat to strongly agreed they have a good
relationship with a livestock veterinarian, and 91% somewhat to strongly agreed that
veterinary services are available in their area. Although these results are encouraging,
the lack of availability of veterinary services for just 9% of the Texas cattle producer
population would represent approximately 8,500 producers without veterinary services
in their area, based on population sizes from the 2007 NASS Agricultural Census.''® Our
study results suggest that availability of veterinary services, the ability to restrain cattle
for inspection, and knowing who to call when a disease outbreak is suspected are not the
primary barriers to FMD reporting. Regardless of scenario, less than 20% of respondents
strongly agreed they knew the clinical signs associated with serious cattle diseases, and

less than 30% agreed they knew which cattle were at greater risk of disease. These
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results are similar to the results obtained by the 2007-2008 USDA, National Animal
Health Monitoring System (NAHMS) nationwide study of beef cow-calf health and
management practices. Producers on approximately one-third of operations reported they
were fairly knowledgeable about FMD, bovine spongiform encephalopathy, and bovine
viral diarrhea (32.5, 26.0, and 31.6% of operations respectively.) The NAHMS study
found that for FMD, 33.0% of producers reported they recognized the name but not
much else.''” Given the importance of early detection, producers need to be familiar with
the clinical signs that should signal the need to call their veterinarian. Since the early
clinical signs of many foreign diseases may be indistinguishable from diseases which are
present in the US, producers also need to understand which animals are most at risk of
foreign disease introduction. Studies suggest that producers” perception of the risk of a
foreign disease influences their interpretation of clinical signs and willingness to report
sick livestock.®™”® Although educational materials, such as pamphlets and websites, are
important tools for raising awareness of disease risk, veterinarians are uniquely situated
to help producers understand these materials in the context of the producer’s own
livestock operation. Veterinarians can help producers understand which aspects of their
livestock operation are most vulnerable to disease introduction, thereby allowing
producers to base their perception of the risk on both the epidemiology of the disease
and their management practices.

Cattle producers indicated they experience social pressure for reporting cattle
with clinical signs consistent with FMD from all of the groups listed on the survey,

while veterinarians and regulatory animal health authorities in particular have very
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strong expectations of reporting. Unfortunately, veterinarians may be reluctant to discuss
disease reporting with their clients. Elbers et al. found that veterinarians perceived the
consequences of a false alarm to be much more negative on the relationship between a
farmer and veterinarian, than the farmer did.*® An examination of constraints to
improved biosecurity in the UK found that veterinarians did not see themselves as
significant providers of biosecurity information, and veterinarians were aware of and
sympathized with producers” negative attitudes toward the efficacy and practicality of
biosecurity measures.”’ The results of our study supports the role of veterinarians as an
important source of perceived social pressure for reporting, and would suggest that in
Texas at least, cattle producers already expect pressure from veterinarians to report
suspect cases. In contrast to veterinarians, the surrounding community and other cattle
producers similar to the respondents were the groups perceived to least strongly expect
reporting. Since these groups are the ones with whom producers would interact most
frequently, risk communication efforts aimed at raising awareness of the community
consequences of disease and the effects of disease outbreaks on “the average operation”
may help to augment perceived pressure from these groups.

Texas beef cattle producers” beliefs regarding the consequences of, barriers to,
and social pressures for requesting veterinary examination of cattle with clinical signs
consistent with FMD provide important insights into factors which may shape
producers” willingness to report clinically suspect cattle. Our results suggest that
producers” beliefs may vary depending on whether or not an outbreak is already known

to be present, and risk communication approaches and strategies should be tailored to the
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specific situation. However, for both scenarios examined in this study, several common
communication needs were identified. Further work is needed to help producers better
understand the chain of events which would follow the reporting of a suspect case of
FMD, to become more familiar with the clinical signs associated with serious livestock
diseases, and to better understand which cattle are most at risk of disease introduction.
Veterinarians are seen as a significant source of social pressure for disease reporting,
which should be leveraged to create opportunities for improved client communication

and education.
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CHAPTER V
COW-CALF PRODUCERS" BELIEFS REGARDING GATHERING AND HOLDING
THEIR CATTLE AND OBSERVING ANIMAL MOVEMENT RESTRICTIONS

DURING AN OUTBREAK OF FMD

Introduction

Foot-and-mouth disease, as a highly contagious disease of cloven-hoofed
animals, can spread rapidly through a naive population, with commensurate losses in
production and international trade. Studies of several past outbreaks of FMD have

revealed that the size and severity of an outbreak of FMD are associated with many

15,42,43,110

factors, such as: the time to detection of the introduction of the virus , the

density of surrounding livestock and herds, the extent of early disease spread, the

43-45,119,120

effectiveness of disease control measures , the patterns of animal

46,47

movements ', the initial species infected (cattle vs. sheep vs. pigs), and the

characteristics of the virus itself.”*''"'%

Many of these epidemiologic factors are beyond the influence of veterinary
authorities or livestock producers. However, some of these factors can be directly
impacted by the behavior of livestock producers, such as disease reporting and
preventing the movement of animals. These behaviors represent important targets for
risk communication, since enhanced cooperation can reduce the size and severity of an
outbreak. As discussed in the previous chapter, some efforts have been made to

60,79,95,124

understand producers” beliefs about disease reporting and the consequences of
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reporting on the severity of an outbreak.*>''’ However, other producer behaviors which
could impact the severity of a disease outbreak have received minimal attention.
During an outbreak of FMD, the primary control strategies used are movement

k.">* In some

restrictions and the rapid slaughter of infected and exposed livestoc
countries, the application of vaccination, with or without the subsequent destruction of
vaccinates, has also been applied or explored.'*"'? Two producer behaviors - gathering
and holding cattle for testing or slaughter and movement ban compliance - are directly
linked to these control strategies, and the success of these strategies rests in part, on the
willingness of producers to gather and present their livestock for testing, slaughter, or
vaccination, and to obey movement restrictions.

Although gathering and holding cattle may not be problematic in some areas or
production systems, cow-calf production in Texas uses predominantly extensive-rearing
practices. In addition, due to forage quality or availability, cattle may be stocked at very
low stocking densities, allowing the cattle to spread out over huge sections of land. As
discussed in Chapter III, gathering cattle on these large properties can require the use of
cowboys, dogs, and/or helicopters. Other areas in Texas are covered by thick brush
which can make finding and moving cattle very difficult. As a result, producer
cooperation in gathering and holding cattle kept under these conditions is essential.
During the 2001 outbreak of FMD in the UK, a large number of livestock owners (over
200 in Devon alone) turned to the legal system in order to prevent the death of their

animals due to the contiguous culling policy that was in force.® Some producers

barricaded their farm entrances and refused access to their land, which ultimately
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required police intervention to resolve.” As described in Chapter III, cattle producers’
refusal to gather their cattle for testing continues to be one of the major barriers to the
control of the Boophilus tick in Texas. Producers may refuse authorities access to their
cattle until a judge requires them to comply, which may take up to nine months to
resolve.

FMD has traditionally been very difficult to control and eradicate due to the
numerous ways which the disease can spread.”” However, the most common mode of
transmission involves the movement of infected animals followed by direct transmission
to susceptible animals."*’ Animal movements have been implicated as contributing to the
extremely large magnitude of the epidemics in both the UK and Taiwan.**'**"*! The
outbreak in the UK in particular was characterized by the widespread movement of
animals through livestock markets prior to disease detection,* and some researchers have
hypothesized that the movement of animals through markets is the factor most likely to
be associated with an extremely large outbreak.'*

Movement restrictions are used during an outbreak to reduce the spread of
disease, and more recently, they have been used prior to an outbreak in order to change
the structure of normal animal movement with the hope of limiting the size of future
outbreaks.'” However, cattle producers in the US rely heavily on the ability to move
livestock in response to changing feed, weather, and market conditions. Results from a
survey examining beef cattle movements in California found that respondents kept cattle
at up to five different locations throughout the year. Beef cattle were moved between

states more than two times annually, and more than 40% of the reported movements
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were to sale yards or auction barns.** A separate study, focused on exhibitors of
livestock at the California State Fair, found that the state livestock fair brought together
animals from almost every county within the state, with 97% of the animals participating
in the fair expected to return home afterwards. The survey also found that the animals
had participated in a median of three events during the past year, and in general, the
reported biosecurity practices of the respondents were minimal.*’

During an outbreak of FMD, movement restrictions can result in significant
economic losses for producers as cattle gain past their ideal market weight or deteriorate
due to lack of feed or space. Several recent, large-scale outbreaks have highlighted the
secondary effects that movement restrictions can have on animal well-being, and the

4,131,132 .
A3L13 During

economic costs associated with the killing of animals for welfare reasons.
the 2001 outbreak of FMD in the UK, at least two and half million animals were
slaughtered in response to welfare concerns.'*® Feed and bedding were identified as the
scarcest resources,5 while over 250,000 licenses for movement were issued between
March and September of 2001 in order to alleviate crowding and feeding shortages.'**
Despite the impressive efforts of the veterinary services to keep the average response
time for license requests under 5 days, the illegal movement of livestock was still feared
and suspected.'” Similarly, during the 2007 outbreak of FMD in the UK, the illegal
movement of animals was also reported in the press.'*®

As a result of the complex market structure of the US cattle industry and the

potential for animal suffering, producers may experience economic, social, or emotional

pressure to move their animals during an outbreak or to resist orders to gather and hold
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livestock for inspection, depopulation, or vaccination. This purpose of this chapter is to
describe cattle producers” beliefs and perceived pressures for or against movement ban
compliance and gathering and holding cattle for testing or inspection. An improved
understanding of these beliefs can help to strengthen emergency response planning and
communication efforts aimed at enhancing producer cooperation.

Materials and Methods

Survey Design

As described in Chapter 11, quantitative surveys were developed based on
qualitative analysis of interviews with Texas cattle producers, regulatory animal health
officials, private veterinarians, sociologists, and veterinary epidemiologists. Interviews
were used to identify behaviors where producer compliance may be reduced, as well as
behavioral beliefs (beliefs about the consequences of performing a behavior), control
beliefs (beliefs about the ease or difficulty of performing a behavior), and normative
beliefs (belief about what others expect you to do) which interviewees suggested may
influence producer behavior. A two-day stakeholder workshop was held to evaluate the
initial questionnaire drafts for relevancy and accuracy and to develop the final wording
of the questionnaires.

The first survey included questions related to the behavior of gathering and
holding cattle at the date and time requested by authorities when an outbreak has been
identified, while the second survey included questions related to the behavior of
maintaining cattle in their current location during an outbreak of FMD in Texas. The

final section of each survey solicited basic demographic information on the respondents
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including age, gender, operation size, education level, and prior experience with disease
control programs. The questions regarding each behavior were introduced with a short
scenario which defined the target, action, context, and time of the behavior of interest
(Table 3).

Survey Distribution

As described in Chapter IV, cow-calf producers were identified from a
comprehensive list of active cattle producers in Texas maintained by the National
Agricultural Statistics Service (NASS). Cow-calf producers were defined as those who
keep one or more beef cows. Producers were stratified on the basis of National
Agricultural Statistics Service (NASS) district and herd size within district. Herd size
categories included 1-9 head, 10-19 head, 20-49 head, 50 to 99 head, 100-199 head, 200
to 499 head, and 500 head or greater. A total of 2,018 producers were selected to receive
Survey 1 and 2,022 producers received Survey 2. The samples were drawn and all
questionnaire-related material mailed by NASS. All personally identifiable information
was removed from the survey forms that were returned in accordance with NASS’s
confidentiality standards.

A four-part mail-out of the surveys using a modified tailored design method'"?
began on October 28, 2008. Producers received a pre-survey letter informing them that
they had been selected to participate in the study. This letter was followed by the actual
survey and accompanying cover letter mailed on November 19, 2008. Reminder
postcards were sent on December 3, 2008. A final survey and second cover letter was

sent to non-responders on January 6, 2009. The final cutoff date for receipt of survey
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responses was May 31%, 2009. Data were entered twice by hand by two independent data
entry workers into Microsoft Access and compared for accuracy.
Statistical Analysis

All data were analyzed using a commercial statistical software package
(Intercooled STATA version 11.0 for Windows, StataCorp LP, College Station, TX) to
provide the frequencies of responses to each question while taking into account the
survey sampling design. Data were considered to be survey data with a single sampling
stage, and each district/herd size combination was considered a stratum. Initial sampling
weights were calculated as the inverse of the probability for selection for each stratum.
Sampling weights were then adjusted for unit non-response as described in Chapter IV.
Response proportions and confidence intervals for each response category (on the
Likert-like scale) for the belief statements were determined. Standard errors were
calculated using the analytically derived variance estimator associated with the sample
proportion.''* Since questions related to normative beliefs included “does not apply” as
an answer choice, the total number of respondents who answered each question was
noted.
Results
Survey Response

Detailed information regarding the survey response rates has been presented in
the previous chapter. To summarize, 524 of the 1,960 (27%) producers who received

Survey 1, and 574 of the 1,981 (29%) of the producers who received Survey 2, indicated
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that they were involved in the cattle industry, completed the survey, and were included
in the analysis.
Demographic Variables

The demographics of survey respondents were determined for both Survey 1 and
2 (Table 4 and Table 5), and have been described in the previous chapter.
Behavioral Beliefs - Gathering and Holding

The proportion of responses for each response category (from strongly disagree
to strongly agree) for producers” beliefs about the consequences of gathering and
holding their cattle at the date and time requested by authorizes were tabulated (Table
9). Fully 43% and 44% of respondents strongly agreed and 4% and 1% of producers
strongly disagreed that gathering and holding their cattle would reduce the economic
impact on: 1) their operation and 2) the US cattle industry, respectively. When asked if
gathering and holding their cattle would: 1) stop the spread of disease among their cattle
or 2) among the cattle in their area, 53% and 52% of producers strongly agreed, and 3%
and 1% of producers strongly disagreed, respectively, with these potential consequences.
Over 70% of respondents strongly agreed that gathering and holding their cattle would
allow them to know if their herd is infected as well, with only 1% strongly disagreeing.
Only 48% of respondents strongly agreed that gathering and holding their cattle would
make them feel better about how they manage their cattle, while 15% neither agreed nor
disagreed, and 1% strongly disagreed. When asked if gathering and holding would: 1)
cause their cattle to suffer or 2) reduce the value of their cattle, 10% and 16%

respectively, strongly agreed with these consequences, 30% and 33% neither agreed nor
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disagreed, while 19% and 14% strongly disagreed, respectively. Over 10% of producers

strongly agreed that gathering and holding their cattle would result in their cattle being

killed or their neighbor’s cattle being killed, approximately 40% of producers neither

agreed nor disagreed, and over 10% strongly disagreed with both of these consequences.

Table 9 — Cattle producers” behavioral beliefs about the consequences of gathering and
holding their cattle at the date and time requested during a hypothetical outbreak of
FMD in Texas. Response proportions are weighted to account for sampling and survey

response.

Weighted Proportion of Responses (95% Confidence Interval)

Behavioral Strongly Mostly Somewhat Neither Agree
Belief n Disagree Disagree Disagree  nor Disagree

Somewhat
Agree

Mostly Strongly
Agree Agree

Reduce the
economic impact 512 4% (2-6%) 3% (1-6%) 2% (0-4%) 15% (9-21%)
on my operation

Reduce the
economic impact
on the US cattle
industry

Stop the spread of
disease within 512 3% (1-5%) 2% (0-3%) 2% (0-3%) 6% (3-10%)
my operation

Stop the spread of
disease among 512 1% (0-3%) 0% (0-1%) 2% (0-3%) 5% (2-7%)
cattle in my area

IAllow me to know
if my herd is 509 1% (0-2%) 0% (0-1%) 0% (0-1%) 1% (0-3%)
infected as well

Cause my cattle to
suffer

S11 1% (0-1%) 1% (0-2%) 1% (0-2%) 14% (8-19%)

SIT 19% (9-30%) 12% (7-18%) 11% (6-16%) 30% (22-38%)

Make me feel better
about how I
manage my cattle

IReduce the value of
my cattle

512 2% (0-3%) 0% (0-1%) 0% (0-1%) 15% (9-22%)

SI1 14% (4-25%) 8% (3-12%) 6% (3-9%) 33% (25-41%)

Result in my cattle

0, = 0, 0, — 0, 0, — 0, 0, » 0,
being killed S11 13% (2-23%) 10% (3-16%) 6% (2-10%) 37% (29-45%)

Result in my
neighbors’ cattle 511 14% (9-19%) 10% (4-17%) 5% (1-8%) 42% (33-50%)
being killed

10%

15%

11%

14%

7%

9%

10%

11%

11%

12%

(6-14%)

(10-20%)

(6-15%)

(8-20%)

(3-11%)

(6-13%)

(6-14%)

(6-16%)

(5-16%)

(6-17%)

24%

25%

24%

26%

17%

8%

24%

12%

10%

8%

(16-31%) 43% (33-52%)

(17-32%) 44% (34-54%)

(17-31%) 53% (44-62%)

(19-33%) 52% (43-61%)

(11-23%) 73% (66-81%)

(5-11%) 10% (6-14%)

(17-31%) 48% (39-58%)

(9-17%) 16% (10-22%)

(6-15%) 14% (9-19%)

(4-12%) 10% (6-14%)

Target population size for weighted proportions is 94,783 producers.
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Control Beliefs - Gathering and Holding

The proportion of responses for each response category (from strongly disagree
to strongly agree) for producers” beliefs about the barriers to gathering and holding their
cattle at the date and time requested by authorizes were tabulated (Table 10). Over 50%
of producers strongly agreed that 1) they would have the facilities needed to gather and
hold their cattle, 2) they live close enough to their cattle to be able to gather and hold
them, and 3) their cattle are tame enough to gathered and held, with only 1%, 3%, and
1% of producers strongly disagreeing, respectively with these barriers. When asked if
they would have the manpower needed to gather and hold their cattle, 40% of producers
strongly agreed, with an additional 41% somewhat to mostly agreeing, and 13%
somewhat to strongly disagreeing. In addition, 34% of producers strongly agreed that
they would have the finances needed to gather and hold their cattle, with 18% of
respondents somewhat to strongly disagreeing.
Normative Beliefs- Gathering and Holding

Lastly, producers were asked how strongly they agreed with a series of belief
statements concerning how strongly other people and groups expect them to behave
(normative beliefs). The proportion of responses for each response category (from
strongly disagree to strongly agree) were tabulated (Table 11). Animal health regulatory
agencies and veterinarians were identified as the groups which producers believe most
strongly expect them to gather and hold their cattle for testing and inspection at the date

and time requested.
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Table 10 — Cattle producers’ control beliefs about the barriers to gathering and holding
their cattle at the date and time requested during a hypothetical outbreak of FMD in
Texas. Response proportions are weighted to account for sampling and survey response.

Weighted Proportion of Responses (95% Confidence Interval)

for testing and inspection.

Strongly Mostly  Somewhat Neither Agree  Somewhat Mostly Strongly

Control Belief N Disagree Disagree  Disagree  nor Disagree Agree Agree Agree

I have the facilities needed
to gather and hold my 515 1% 2% 1% 2% 17% 25% 51%
cattle for testing and (0-1%) (0-4%) (0-2%) (0-4%) (11-24%)  (18-32%) (42-61%)
inspection.

I have the manpower
needed to gather and hold 55 4% 4% 5% 5% 20% 21% 40%
my cattle for testing and (1-7%) (1-6%) (2-7%) (3-8%) (13-27%) (15-28%) (31-50%)
inspection.

I have the finances needed
to gather and hold my 514 3% 8% 7% 10% 20% 18% 34%
cattle for testing and (1-5%)  (3-13%) (3-10%) (6-15%) (13-27%) (12-23%) (24-44%)
inspection.

I live close enough to my
cattle to be able to gather 515 3% 1% 3% 3% 13% 19% 58%
and hold my cattle for 0-5%)  (0-2%)  (1-6%)  (1-6%)  (7-18%) (13-25%) (50-67%)
testing and inspection.

My cartle are tame enough | 1% 1% 1% 4% 15% 25% 2%
to be gathered and he (02%)  (0-3%)  (0-3%) (1-6%) (9-21%)  (18-32%) (43-61%)

Target population size for weighted proportions is 94,783 producers.
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Table 11 — Cattle producers” normative beliefs about the social pressures for gathering
and holding all of their cattle at the date and time requested by state or federal
authorities. Proportion of responses weighted to account for sampling strategy and

survey response.
Weighted Proportion of Responses (95% Confidence Interval)
Neither
Strongly Mostly Do Somewhat Expect nor
Do Not Not Do Not Do Not Somewhat Mostly Strongly
Normative Belief n® Expect  Expect Expect Expect Expect Expect Expect
Animal health
regulatory 500 0% (0-0%) 0% (0-0%) 0% (0-0%) 4% (2-7%) 6% (2-9%) 23% (16-30%) 66% (57-74%)
agencies

Your county
extension agent(s)

Your surrounding
community

Your professional
organizations

Other cattle
producers like 501 2% (0-5%) 0% (0-1%) 0% (0-0%) 9% (5-13%) 8% (4-12%)
yourself

Leaders in the cattle
industry

Your family 490 0% (0-1%) 0% (0-1%) 1% (0-3%) 10% (5-14%) 4% (2-6%)

498 2% (0-5%) 1% (0-2%) 1% (0-2%) 8% (5-11%) 8% (4-13%)
498 3% (0-6%) 1% (0-1%) 1% (0-2%) 15% (9-20%) 12% (7-17%)

447 3% (0-6%) 0% (0-1%) 1% (0-2%) 13% (9-18%) 10% (4-15%)

493 2% (0-5%) 0% (0-1%) 0% (0-0%) 10% (6-15%) 6% (2-9%)

Your business
partner(s)/ 375 0% (0-1%) 0% (0-1%) 1% (0-2%) 11% (6-16%) 2% (1-4%)
associate(s)

Your veterinarian(s) 501 0% (0-0%) 0% (0-0%) 0% (0-0%) 6% (2-10%) 5% (2-9%)

Your neighbor(s) 500 1% (0-1%) 0% (0-1%) 1% (0-2%) 13% (7-18%) 7% (4-11%)

22% (15-28%) 56% (47-65%)
28% (21-35%) 38% (28-48%)

29% (20-37%) 44% (34-55%)

32% (24-40%) 46% (37-56%)

25% (17-32%) 54% (45-63%)

24% (17-31%) 57% (49-66%)

17% (11-23%) 40% (30-50%)

19% (13-26%) 67% (59-75%)

31% (23-38%) 44% (35-54%)

*n was calculated as the total number of respondents minus the number of respondents who selected “does not apply.” Target

population size for weighted proportions is 94,783 producers.

These two groups were followed closely by county extension agents, leaders in

the cattle industry, and the cattle producer’s family as groups which producers indicated

had strong expectations that the producer would gather and hold his or her cattle. The

groups which the producers believed least strongly expected them to gather and hold

their cattle were the surrounding community and their business partners.
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Behavioral Beliefs — Animal Movement Restrictions

The proportion of responses for each response category (from strongly disagree
to strongly agree) for producers” beliefs about the consequences of keeping their cattle at
their current location during an outbreak of FMD were tabulated (Table 12).
Approximately 40% of respondents strongly agreed and 5% and 1% of producers
strongly disagreed that keeping their cattle in their current location during an outbreak of
FMD would reduce the economic impact on: 1) their operation and 2) the US cattle
industry, respectively. When asked if keeping their cattle at their current location would:
1) stop the spread of disease among their cattle or 2) among the cattle in their area, 40%
and 49% of producers strongly agreed, and 5% and 1% of producers strongly disagreed,
respectively, with these potential consequences. However, only 16% of respondents
strongly agreed that maintaining their cattle at their current location would be adequate
to protect their cattle from FMD, with 21% neither agreeing nor disagreeing, and 3%
strongly disagreeing. In terms of negative consequences, 20% of producers strongly
agreed and 6% strongly disagreed that keeping cattle in their current location would
result in feed shortages, while 15% strongly agreed and 9% strongly disagreed that
keeping cattle in their current location would cause the animals to suffer. Fully 48% of
respondents strongly agreed that keeping their cattle in their current location would
delay their ability to sell cattle with only 3% strongly disagreeing. Over 30% of
respondents strongly agreed that keeping their cattle in their current location would
mean that they would not be blamed for the spread of the disease, and 36% strongly

agreed that it would make them feel better about how they manage their cattle.
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Table 12 — Cattle producers’ behavioral beliefs about the consequences of keeping their
cattle in their current location(s) during a hypothetical outbreak of FMD in Texas.
Response proportions are weighted to account for sampling and survey response.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Mostly Somewhat Neither Agree Somewhat Mostly Strongly

Behavioral Belief N Disagree Disagree Disagree nor Disagree Agree Agree Agree
R th i
?glucai . Oenerflonomlc s S 6% 6% 11% 14% 20% 38%
pact on my 2-8%)  (29%)  (2-11%) (7-16%) (8-19%)  (13-26%) (31-45%)
operation
Reduce :he i‘;longrglc g 1% 2% 1% 14% 18% 21% 43%
tmpact on the (0-2%)  (0-4%) (0-2%) (9-19%) (11-26%)  (15-26%)  (35-50%)
cattle industry
top th f
S g? N sPr.if‘l‘.i ° s % 6% 5% 7% 12% 25% 40%
1sease within my Q7%)  (29%)  (2-8%) (4-11%) (7-18%)  (18-32%)  (33-47%)
operation
Stg.p the spread of e se0 1% 0% 1% 6% 15% 27% 49%
diseasc among cattie (0-3%)  (0-1%)  (0-3%) (3-9%) (1021%)  (20-35%)  (41-56%)
1n my area
Will result in feed o 6% 12% 9% 23% 20% 10% 20%
shortages for my cattle (9%)  (6-17%)  (5-14%) (17-30%) (1426%)  (6-14%)  (14-26%)
Will cause my cattle to 568 9% 13% 9% 28% 15% 11% 15%
suffer (5-13%)  (8-18%)  (5-14%) (20-35%) (1020%)  (7-16%)  (9-20%)
Will t
! lse ?dequat;l Oﬁ s 3% 8% 10% 21% 24% 19% 16%
E\(/’He)c my cattle trom (1-4%)  (4-12%)  (6-15%) (15-27%) (17-30%)  (12-25%)  (11-21%)
I will not be bl d fc
‘:ﬁe :Oreag N fa;l: or s 3% 1% 4% 20% 20% 21% 31%
d_seaie (0-5%)  (02%)  (0-7%) (15-26%) (1327%)  (14-27%)  (24-38%)
1
ng mfi(le mf feel better g 2% 0% 2% 11% 19% 30% 36%
about how 1 manage (0-3%)  (0-1%) (0-5%) (7-15%) (1325%)  (22-37%)  (29-43%)
my cattle
Will delay my ability to .o 3% 1% 1% 8% 16% 24% 48%
sell cattle (0-5%)  (0-1%)  (0-2%) (4-12%) (10-23%)  (18-30%)  (40-55%)

Target population size for weighted proportions is 94,783 producers.

Control Beliefs — Animal Movement Restrictions
The proportion of responses for each response category (from strongly disagree
to strongly agree) for producers” beliefs about the barriers to keeping their cattle in their

current location during an outbreak of FMD were tabulated (Table 13).
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Table 13 — Cattle producers’ control beliefs about the barriers to keeping their cattle in
their current location(s) during a hypothetical outbreak of FMD in Texas. Response
proportions are weighted to account for sampling and survey response.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly  Mostly  Somewhat Neither Agree Somewhat Mostly Strongly

Control Belief N Disagree Disagree  Disagree  nor Disagree Agree Agree  Agree
I expect that feed can be 564 2% 3% 3% 18% 13% 28% 32%
delivered (0-4%) (1-5%) (1-5%) (10-25%) (8-18%)  (22-35%) (25-39%)
Fownave access loadequate gy, 4% 1% 5% 23% 2% 2%
their currerﬁ IOZation(s) (1-11%) (1-7%) (6-16%) (3-8%) (16-30%) (18-30%) (20-33%)
I will be responsible for
hewded o mananmy | sss o 4% % 14% 2% 30 - 3%%
cattle if they cannot b}e/ (1-5%) (0-9%) (2-9%) (8-19%) (8-17%)  (22-36%) (25-39%)
moved
Coutent ocaton willause 563 16% 0% 1% 18% 3% - Th 8%
them to become crowded (11-22%)  (14-26%) (11-24%) (12-23%) (8-18%) (4-11%) (3-14%)
Coutont ocaton willause 558 2% 0% - 17% 24% 8 o 6 %
environmental damage (15-26%)  (14-25%) (11-23%) (16-31%) (5-12%) (B-9%) (2-8%)
Keeping my cattle in their
current location will cause 563 13% 15% 12% 37% 10% 6% 7%
them to be killed during the (8-18%) (9-20%) (7-17%) (29-45%) (5-14%)  (3-10%) (3-11%)
control of the disease
If needed, I have facilities to
keep all calves born on my 563 5% 6% 12% 7% 25% 24% 21%
property for an extended (2-7%) (3-8%) (6-19%) (4-10%) (18-32%) (18-30%) (15-28%)
length of time
I can set up appropriate
disinfection procedures for 563 4% 8% 6% 11% 20% 25% 27%
myself and my (1-8%) (3-12%) (2-10%) (7-14%) (13-26%) (18-31%) (20-34%)

employees/hands

Target population size for weighted proportions is 94,783 producers.

Approximately 30% of producers strongly agreed that 1) they expect that feed
can be delivered, 2) they own or have access to adequate feed to keep their cattle at their
current location, and 3) that they will be responsible for paying for additional feed if
needed if the cattle cannot be moved, with 2%, 6%, and 3% of producers strongly
disagreeing. When asked if keeping their cattle in their current location would 1) cause
them to become crowded, 2) cause environmental damage, or 3) cause their cattle to be

killed during the control of the disease, only 8%, 5%, and 7% of producers strongly
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agreed, respectively, with 16%, 20%, and 13% strongly disagreeing. Over 20% of
producers strongly agreed that they had the facilities needed to keep all of the calves
born on their property for an extended period of time, with another 49% somewhat to
mostly agreeing and 5% strongly disagreeing. Similarly, 27% of producers strongly
agreed that they could set up disinfection procedures for themselves and their workers
with another 45% somewhat to mostly agreeing and 4% strongly disagreeing.
Normative Beliefs- Movement Ban

Lastly, producers were asked how strongly they agreed with a series of belief
statements concerning how strongly other people and groups expected them to behave
(normative beliefs). The proportion of responses for each response category (from
strongly disagree to strongly agree) were tabulated (Table 14). Animal health regulatory
agencies and veterinarians were identified as the groups which producers believe most
strongly expect them to keep their cattle in their current location, with over 60% of
respondents indicating that these groups strongly expected them to obey animal
movement restrictions. These two groups were followed by county extension agents,
leaders in the cattle industry, their business partner(s)/associates, and the cattle
producer’s family as groups which producers indicated had strong expectations that the
producer would maintain his or her cattle in their current location(s). The groups which
the producers believed least strongly expected them to obey animal movement
restrictions were their surrounding community (45% strongly expect) and their

professional organizations (42% strongly expect).
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Table 14 — Cattle producers” normative beliefs about the social pressures for keeping all
of their cattle in their current location(s) during a hypothetical outbreak of FMD in
Texas. Response proportions weighted to account for sampling and survey response.

Weighted Proportion of Responses (95% Confidence Interval)

Normative Belief n*

Neither

Strongly Mostly Do Somewhat Expect nor

Do Not
Expect

Not
Expect

Do Not Do Not Somewhat Mostly Strongly
Expect Expect Expect Expect Expect

Animal health
regulatory 542
agencies

Your county
extension 539
agent(s)

Your surro_undmg 542
community

Your professional
organizations

Other cattle
producers like 547
yourself

Leaders in the sa4
cattle industry

501

Your family 537

Your business
partner(s)/ 399
associate(s)

Your o 548
veterinarian(s)

Your neighbor(s) 540

0% (0-0%)

3% (1-5%)

1% (0-3%)

1% (0-2%)

1% (0-2%)

1% (0-3%)

0% (0-0%)

0% (0-1%)

0% (0-1%)

1% (0-3%)

1% (0-3%)

0% (0-1%)

1% (0-2%)

1% (0-0%)

0% (0-0%)

0% (0-0%)

0% (0-0%)

0% (0-0%)

0% (0-0%)

0% (0-0%)

1% (0-1%) 6% (2-10%) 5% (2-9%) 18% (13-24%) 66% (58-73%)

2% (0-3%) 10% (5-15%) 9% (5-14%) 19% (13-24%) 54% (46-61%)

2% (0-4%) 13% (8-18%) 13% (8-18%) 21% (15-28%) 45% (37-52%)

1% (0-3%)  14% (9-19%) 6% (3-9%) 20% (14-26%) 42% (34-49%)

1% (0-3%) 7% (3-11%) 13% (8-17%) 28% (21-35%) 48% (40-54%)

1% (0-3%)  10% (5-15%) 6% (3-9%) 23% (17-30%) 55% (48-63%)

1% (0-3%)  12% (7-17%) 8% (3-13%) 22% (16-28%) 50% (42-57%)

1% (0-4%)  17% (10-24%) 9% (2-17%) 20% (14-27%) 51% (42-61%)

1% (0-2%) 8% (2-13%) 5% (2-9%) 20% (14-26%) 63% (55-71%)

0% (0-0%) 10% (6-15%) 16% (9-22%) 23% (17-29%) 48% (40-55%)

“n was calculated as the total number of respondents minus the number of respondents who selected “does not apply.”
Target population size for weighted proportions is 94,783 producers.
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Discussion

Reducing the size and severity of an outbreak is an important goal of the early
emergency response process. While many factors have been identified which can
influence final outbreak size and severity, there are only a few which can be directly
influenced by the behavior of livestock producers. These factors include the time to
detection of the introduction of the virus''® and the extent of early disease spread, which
is related to the effectiveness of early disease control measures and the pattern of animal
movements. P20 considering these factors, producer compliance with the
two behaviors addressed in this chapter can have an important impact on the severity and
size of an outbreak of FMD. The unwillingness of producers to gather and hold cattle
can allow for disease to spread further or delay the implementation of disease control
measures, while similarly, non-compliance with movement restrictions can enhance

disease spread and make decisions regarding optimal control strategies difficult.

The behavior of gathering and holding cattle at the date and time requested by
authorities can be seen as a very complicated behavior, in which numerous factors and
influences all come into play. Producers may be asked to gather and hold their cattle for
veterinary inspection, which may or may not be accompanied by diagnostic testing. In
addition, following the determination of disease or risk status of the herd and the current
status of disease control policy, the animals may receive vaccination or the entire herd
may be depopulated. The specific chain of events which results from an order to gather
and hold cattle is difficult to predict without knowing many of the variables associated

with the outbreak, such as the extent of disease spread and number of farms infected. In
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this study, we chose to introduce this behavior with a scenario that said an FMD
outbreak was present in the producer’s area, and that the presence of infection would
result in the depopulation of their herd and their neighbor’s herds. Discussions with
regulatory animal health officials during the survey development phase of this study
suggested that vaccination was seen as a desirable but impractical alternative, due to
limitations in vaccine availability and logistical challenges in vaccine administration.
Since officials felt that depopulation was still the most likely outcome for an infected or
at-risk herd during an outbreak of FMD, we chose to include this outcome in our
scenario.

We found that, in general, Texas cattle producers agreed with what could be seen
as the positive consequences of gathering and holding their cattle for testing and/or
depopulation, including: reducing the economic impact on their operation and the US
cattle industry, stopping the spread of disease within their operation and the US cattle
industry, making them feel better about how they manage their cattle, and allowing them
to know if their herd is infected as well. However, respondents expressed much more
uncertainty when asked about the negative consequences of gathering and holding their
cattle. At least 30% of respondents neither agreed nor disagreed that gathering and
holding their cattle would cause their cattle to suffer, reduce the value of the cattle, and
result in their cattle being killed, while 42% neither agreed nor disagreed that gathering
and holding their cattle would result in their neighbors” cattle being killed. This
uncertainty can be seen as ambivalence, or the coexistence of positive and negative

reactions to a behavioral outcome.®’
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Research examining attitude strength has found that some attitudes are strong,
durable, and impactful, while others are weak and transitory. Although numerous
attributes have been found to affect attitude strength, ambivalence has been found to be
an important factor."*® Since behavioral beliefs represent a component of attitudes,
ambivalence in producers” beliefs about the negative consequences of gathering and
holding their cattle suggests that producers” attitudes toward gathering and holding may
not be strong. This has implications for risk communication and emergency response.
Ambivalent attitudes may change over time, may be more susceptible to persuasive
appeals, and less likely to influence behavior.*""** During the course of an outbreak,
producers” beliefs about the advantages and disadvantages, or consequences of,
gathering and holding their cattle may change. The experience of the UK in 2001 would
suggest that effective and timely risk communication has an important role to play in
influencing producers” beliefs, and that inadequate communication may have serious
repercussions for compliance. The Lessons to be Learned Inquiry found that inadequate
communication created distrust in both the public and farming community, which
eventually led to a loss of support in disease control policy.* Ambivalence in Texas
cattle producers” currently held beliefs about the consequences of gathering and holding
their cattle would suggest that this is an area where communication will be very
important and may have substantial effects on producers” attitudes and subsequent
compliance during an outbreak of FMD.

An examination of producers” current beliefs about barriers to gathering and

holding their cattle would suggest that the availability of facilities, distance between the
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producer and animals, and the disposition of the cattle (e.g., tame vs. feral) are not
significant barriers to gathering and holding, while the availability of manpower and
financial resources to gather cattle may be important limiting factors. Among
respondents, 13% indicated that they may not have adequate manpower to gather and
hold their cattle, while 18% suggested that they may not have adequate financial
resources. Following on qualitative discussions with producers presented in Chapter 11,
these results are not surprising. Many of the producers we interviewed felt that
manpower would be limited, particularly if many operations were trying to gather cattle
at one time, as would be likely during an outbreak. Similarly, several producers
mentioned that the cost of gathering their cattle would be substantial, and they may not
have that amount of money immediately available to them. It is difficult to predict what
the effect of these limitations would be in the face of an outbreak, since the number of
producers being asked to gather and hold their cattle at any one time would vary based
on disease spread, veterinarian availability, and disease control policy. A worst-case
scenario involving state-wide spread of the disease would suggest that as many as
12,000 producers may not have the manpower needed to gather and hold their cattle, and
over 17,000 may not have adequate financial resources, based on population sizes from
the 2007 NASS agricultural census.''® These estimates may help to inform disease
spread models to better take into account not only limitations in official response
capacity, but also in the capacity of producers to comply.

In terms of social pressure to gather and hold cattle at the date and time

requested, respondents indicated that all of the groups and individuals identified as



107

sources of social pressure during the qualitative phase of this study expected them to
gather and hold their animals during an outbreak of FMD. Veterinarians and regulatory
agencies were the groups identified as most strongly expecting producers to gather and
hold their cattle when requested by authorities. The influence of these normative beliefs
on behavior is difficult to predict. A meta-analysis of the effects of subjective norms on
behavior suggests that normative beliefs may not have as strong an influence on
behaviors that have strong social approval or behaviors that are more utilitarian than
pleasant to perform. However, social norms may have a stronger influence on behavior
when the behavior is likely to be performed in the future, especially as the length of time
between intentions and behavior increases.”'

Similar to gathering and holding, respondents agreed with the positive
consequences of observing animal movement restrictions, including stopping the spread
of disease and reducing the economic impact of a FMD outbreak. However, only 16% of
respondents felt that observing an animal movement ban would be adequate to protect
their animals from FMD, while 21% neither agreed nor disagreed with this statement.
Since the majority of Texas producers may have limited experience with movement
restrictions, this uncertainty or ambivalence is reasonable. Producers” beliefs about the
efficacy of movement restrictions may change significantly over the course of an
outbreak, depending on their perceptions of others” compliance, disease spread, and
media coverage of affected operations. Over 70% of respondents believed that obeying
animal movement restrictions would help them avoid blame for the spread of the

disease, and 85% indicated that it would make them feel better about how they manage
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their cattle. Belief in these positive emotional consequences may be tempered by
concerns about animal welfare, including animal suffering and feed shortages, which can
be caused by strict movement restrictions. Over 40% of respondents somewhat to
strongly agreed that observing animal movement restrictions would cause their cattle to
suffer, and 50% somewhat to strongly agreed that an animal movement ban would result
in feed shortages for their animals. Similar to what was seen during the 2001 outbreak of
FMD in the UK, lack of feed and housing and inability to receive veterinary care for sick
or injured animals can all contribute to animal suffering.” Emergency response planning
should address plans to help distribute feeds and maintain the availability of basic
veterinary care, while avoiding the spread of the disease. Programs created to assist with
the movement and distribution of feeds to drought-affected areas may provide useful
templates,'** which can be altered to include enhanced disinfection and biosecurity
procedures for use during an FMD outbreak.

Numerous perceived barriers to producer’s willingness to comply with animal
movement restrictions were identified in the qualitative phase of this study, including
concerns about feed availability and cost, crowding and environmental damage, the
death of animals due to disease control policy, and the ability to maintain adequate
disinfection procedures. Over 70% of respondents somewhat to strongly agreed that feed
delivery would be available during an outbreak, that they own or would have access to
adequate amounts of feed to maintain their cattle, and that they would be responsible for
any additional costs associated with feeding their cattle while they cannot be moved.

These results combined with producers” beliefs about movement restrictions resulting in
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feed shortages would suggest that many producers feel that feed shortages are likely;
however, the ability to have feed delivered, the presence or absence of personal stores of
feed, and financial resources to purchase feed may mediate the effects of movement
restrictions on feed shortages. Another barrier to producers” willingness to keep cattle in
their current location(s) during an outbreak of FMD is space. Cattle may become
crowded as the resources (i.e., food, water, shade) available to them are diminished or as
the herd size increases during calving season, which may result in environmental
damage such as overgrazing. Among respondents, 28% somewhat to strongly agreed that
keeping their cattle in place during an outbreak would result in crowding, and 19%
somewhat to strongly agreed that it would result in environmental damage. Over 20% of
respondents somewhat to strongly disagreed that they would have the space needed to
keep the calves born on their property. Producers who do not feel like they have the
space to maintain their cattle during a movement ban may feel pressured to move the
animals to another location. Regulations which allow for the licensed movement of
animals due to crowding may help to reduce illegal movements of animals, as long as
the systems for these movement license requests are efficient and operational. Fear of
depopulation is another potential barrier to producers” maintaining their cattle in place
during an outbreak of FMD. Fully 23% of respondents somewhat to strongly agreed that
keeping their cattle in their current location(s) during an outbreak of FMD would result
in their cattle being killed during the control of the disease. This belief could be linked to
other beliefs about the efficacy of movement restrictions to stop the spread of disease or

to personal beliefs about the ability to maintain adequate biosecurity. Only 27% of
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respondents strongly agreed that they could set up appropriate disinfection procedures
for themselves and their employees.

Similar to the beliefs seen with gathering and holding, respondents indicated that
all of the groups identified during the qualitative phase of this study would expect them
to keep their cattle in place during an outbreak of FMD. However, professional
organizations and the surrounding community were identified as the groups with the
lowest expectations of compliance with animal movement restrictions. During an actual
outbreak of FMD, the perceived pressure from these groups may increase as they
increase their communication activities. Overall, results of this study would suggest that
social pressure for obeying animal movement restrictions is high.

During an outbreak of FMD, producers can reduce the extent of disease spread
by gathering and holding cattle at the date and time requested for testing and/or
depopulation and by obeying animal movement restrictions. An understanding of
producers” currently held beliefs regarding these behaviors can strengthen risk
communication planning and help to inform disease spread models and emergency
response planning. Producers are currently unsure about the potential negative
consequences of gathering and holding their cattle when requested by authorities. During
an outbreak, risk communication related to the consequences of gathering and holding
cattle, both good and bad, is likely to play an important role in shaping producer’s
attitudes and their subsequent behavior. Lack of manpower and/or financial resources to
gather and hold cattle are the most important barriers to producers” cooperation, which

may require adjustments in disease control policy or resource allocation, particularly



111

during a widely-disseminated outbreak. With regards to animal movement restrictions,
producers may be unsure about the efficacy of movement restrictions to prevent the
spread of FMD and concerned about possible feed shortages or animal suffering.
However, there are emotional benefits to complying with movement restrictions
including avoiding blame for disease spread and feeling better about how cattle are
managed, which may strengthen risk communication messaging during an outbreak.
Producers” beliefs about the barriers to compliance with animal movement restrictions
suggest that they need information about how to set up adequate disinfection procedures
and options to ensure adequate feed and space for cattle. In general, perceived social
pressure for both of these behaviors is high, which may help to encourage producer

cooperation during an outbreak.
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CHAPTER VI
PREDICTING COW-CALF PRODUCERS" INTENT TO PARTICIPATE IN FMD

DETECTION AND CONTROL

Introduction

The introduction of FMD into the US would have highly detrimental economic
and societal effects on the livelihoods and sustainability of affected livestock
producers.''*° Despite advances in research and technology, responses to large-scale
outbreaks outside of the US have been problematic, and although the disease was
eventually eradicated, the process had long-lasting impacts on the relationship between
regulatory agencies and livestock producers.**®** Many of the difficulties encountered
during the control and eradication of FMD have been related to the inadequate
communication of policy and measures needed to control and contain an outbreak of
FMD, and the failure of regulatory agencies to understand the perceptions, beliefs, and
behaviors of agricultural producers.**'*!'%2

Planning and implementing effective risk communication both prior to and
during an outbreak of FMD requires an understanding of not only what producers are
likely to do, but also the underlying beliefs and perceptions that may influence that
behavior.* Risk communication can be broadly seen as having three goals: to share
information, to change beliefs, and to change behavior.'* Given the enormous

consequences an outbreak of FMD would have on the entire agricultural industry both

economically and socially, the full cooperation and participation of livestock producers
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in detecting and controlling any disease introduction is essential. Risk communication
with the goal of just getting the information out there, without regard to how the
message is received or understood, is unlikely to minimize the impacts of the disease and
may have serious repercussions in terms of lost trust and cooperation.” Risk
communication with livestock producers needs to focus on sharing risk and benefit
information in a way that addresses and corrects beliefs and perceptions, ultimately
resulting in increased cooperation.””'**

Studies based on the Theory of Planned Behavior can offer important insights
into the beliefs and perceptions that influence behavior, and identifying and measuring
salient beliefs among cow-calf producers can identify the factors which influence their
decisions and actions both prior to or during an outbreak of FMD.* The TPB has been
used to guide the design of interventions for a variety of behaviors including performing

144,14 . 14 ..
1% safer- sex practices among adolescents'*®, driving over the

testicular self-exam
speed limit'*’, and exercise program participation.'*® The use of this theory, expanded to
include measures of trust, risk perception, and moral norms, has several advantages for
developing a foundation for effective risk communication. This approach focuses on
understanding the determinants of a single behavior, and further posits that a relatively
small number of variables are necessary to understand and change a given behavior.” In
addition, there are numerous validated approaches for measuring the theory’s component
variables and for identifying the kinds of factors which need to be changed to effect

. 2
behavior change.””*
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The previous chapters have focused on eliciting and understanding the salient
beliefs which may influence producers” behavior. This chapter presents the remaining
factors included in the theoretical framework presented in Chapter 111, and examines
models to predict producers” intentions to request veterinary examination of cattle both
prior to and during an outbreak of FMD, to gather and hold their cattle at the date and
time requested by authorities, and to obey animal movement restrictions. The results of
this chapter provide an important foundation for the development of risk communication
messages by highlighting the beliefs and perceptions which need to be targeted to
achieve behavior change.

Materials and Methods
Questionnaire Design

As described in Chapter II1, questionnaires were developed based on qualitative
analysis of interviews with Texas cattle producers, regulatory animal health officials,
private veterinarians, sociologists, and veterinary epidemiologists. Interviews were used
to identify behaviors where producer compliance may be reduced, as well as behavioral
beliefs (beliefs about the consequences of performing a behavior), control beliefs
(beliefs about the ease or difficulty of performing a behavior), and normative beliefs
(belief about what others expect you to do) which interviewees suggested may influence
producer behavior. A theoretical framework based on the Theory of Planned Behavior®
was developed for each of the behaviors of interest: requesting veterinary examination of
cattle with clinical signs consistent with FMD in the absence of a known outbreak or

during an outbreak of FMD (Figure 2), gathering and holding cattle at the date and time
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requested by authorities, and keeping cattle in their current location during an outbreak
of FMD. A two-day stakeholder workshop was held to evaluate the questionnaire drafts
for relevancy and accuracy and to develop the final wording of the questionnaires.

Two separate questionnaires were developed. Each questionnaire contained
questions related to two behaviors. The first questionnaire (Survey 1) addressed the
behaviors of 1) requesting veterinary examination when an outbreak of FMD was not
known to be present and 2) gathering and holding cattle at the date and time requested
by authorities when an outbreak has been identified. The second questionnaire (Survey
2) included questions related to the behaviors of 1) requesting veterinary examination of
cattle with clinical signs consistent with FMD during an outbreak of FMD, and 2)
maintaining cattle in their current location during an outbreak of FMD in Texas.
Intentions

The questions regarding each behavior were introduced with a short scenario
which defined the target, action, context, and time of the behavior of interest (Table 3).
Producers were asked how strongly, on a scale from 1 to 7 with 1 being strongly
disagree and 7 being strongly agree, they agreed with the statement that given the above
scenario, they would perform the behavior (behavioral intention). Each behavioral
intention question was followed by a series of questions designed to assess each aspect

of the theoretical framework (see Figure 2).
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Attitudes

Attitudes were assessed directly using a 7-point Likert-like scale, and a list of
bipolar adjectives: bad-good, unpleasant-pleasant, ineffective-effective, harmful-
beneficial, difficult-easy, and inconvenient-convenient. On the scale, 1 corresponds to
the “very” negative adjective, 4 would indicate ambivalence, while 7 corresponds to the
“very” positive adjective. Attitudes were also assessed indirectly through individual
beliefs about the consequences of performing the behavior (behavioral beliefs) measured
on a 7-point Likert-like scale, with 1 representing “strongly disagree” and 7 representing
“strongly agree,” and their corresponding belief evaluations measured on a scale from -3
to 3, with -3 being “extremely undesirable” and 3 being “extremely desirable.”
Subjective Norms

Subjective norms were assessed directly using a series of four questions: 1)
People who are important to me think that I should..., 2) I would feel under social
pressure to..., 3) Other producers I admire would..., and 4) Other producers like myself
would... The first two statements assess injunctive norms, while the last two address
descriptive norms.”' Responses were asked how strongly they agree with each question
on a scale from 1 to 7, with 1 representing “strongly disagree” and 7 representing
“strongly agree.” Subjective norms were also assessed indirectly through individual
beliefs about how strongly a list of other people or groups expect the respondent to
perform the behavior (normative beliefs) measured on a scale from -3 to 3, with -3
representing “strongly do not expect” and 3 representing “strongly expect,” and their

corresponding belief evaluations about how important the expectations of each person or
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group is to the respondent, measured on a scale from 1 to 7, with 1 being “very
unimportant” and 3 being “very important.”
Perceived Behavioral Controls

Perceived behavioral control was assessed directly using two questions: 1)
Based on the scenario, I am confident that I could..., and 2) Whether I ... or not, is
entirely under my control. Responses were asked how strongly they agree with each
question on a scale from 1 to 7, with 1 representing “strongly disagree” and 7
representing “strongly agree.” Perceived behavioral control was also assessed indirectly
through individual beliefs about the barriers to performing the behavior (control beliefs)
measured on a 7-point Likert-like scale, with 1 representing “strongly disagree” and 7
representing “strongly agree,” and their corresponding belief evaluations about how each
barrier would affect their likelihood of performing the behavior, measured on a scale
from -3 to 3, with -3 being “extremely less likely” and 3 being “extremely more likely.”
Moral Norms

Moral norms, personal feelings of responsibility to perform or not perform a
behavior regardless of what other people think®, were measured directly using 2 or more
statements which are unique to each behavior, on a 7-point Likert-like scale, with 1
representing “strongly disagree” and 7 representing “strongly agree.” For the behaviors
of requesting veterinary examination of cattle with clinical signs of FMD in the absence
of or during an outbreak of FMD, respondents were asked how strongly they agreed with
the statements: “Based on the scenario, I have a moral duty to ask a veterinarian to

examine my animals” and “I have a moral duty to request veterinary care for sick
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animals.” For gathering and holding, respondents were asked how strongly they agreed
with the statement, “In scenario 2, I have a moral duty to gather and hold my cattle at the
date and time requested.” For movement ban compliance, respondents were asked how
strongly they agreed with the statements: “I have a moral duty to ensure that my cattle
have access to adequate feed and water,” “I have a moral duty to protect my cattle from
exposure to diseases animals” and “I have a moral duty to prevent the spread of disease
from my cattle to someone else’s cattle.”
Risk Perception

In order to assess producers” perceptions of the risk posed by FMD, we asked
respondents how strongly they agreed with the following six questions: 1) The risk of an
outbreak of foot-and-mouth disease in the USA is very great. 2) The risk of an outbreak
of foot-and-mouth disease in my operation is very great. 3) An outbreak of foot-and-
mouth disease would be economically devastating for my operation. 4) An outbreak of
foot-and-mouth disease would be economically devastating for the US cattle industry. 5)
I believe that the United States is likely to experience an outbreak of foot-and-mouth
disease in the next five years. 6) I believe that my operation is likely to experience an
outbreak of foot-and-mouth disease in the next five years. Responses were measured on
a 7-point Likert-like scale, with 1 representing “strongly disagree” and 7 representing

“strongly agree.”
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Trust

Trust in other producers was measured as the strength of belief that other
producers (both in the same geographical area as the respondent as well as in Texas as a
whole) would perform the behavior and that other producers would consider the
consequences of their actions on the respondent’s operation into account. Responses
were measured on a 7-point Likert-like scale, with 1 representing “strongly disagree”
and 7 representing “strongly agree.”

Three aspects of trust in regulatory agencies were assessed: competency, caring,
and shared goals. Producers were asked how well the following regulatory agencies
would manage their role on a scale from 1 to 7 (with 1 being “extremely poorly” and 7
being “extremely well””) during an outbreak of FMD: US Department of Agriculture
(USDA), Texas Department of Agriculture (TDA), Texas Animal Health Commission
(TAHC), US Department of Homeland Security (DHS), US Environmental Protection
Agency (EPA), Federal Emergency Management Agency (FEMA), Texas Health and
Human Services, Texas Commission on Environmental Quality (TCEQ), US
Department of Health and Human Services. Producers were then asked how strongly
they believed that the same agencies would act in their best interest during an outbreak
of FMD, with 1 being “strongly disagree” and 7 being “strongly agree.” Lastly,
producers were asked how strongly they believed that the same agencies would have the
same goals that the producer has in managing an outbreak of FMD, with 1 being

“strongly disagree” and 7 being “strongly agree.”
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Demographics

The final section of each survey solicited demographic information on the
respondent’s operation including: largest number of beef cows or beef cow replacements
(weaned or older, including first calf heifers) kept during the year, and the largest
number of steers and/or stockers (weaned or older) located on their operation during the
year. Producers were asked to select from the following list the terms which best
describe their current production practices: conventional cow-calf, seedstock, age-and-
source verification, branded beef program (such as certified angus beef), natural or non-
certified organic, integrated resource management, stocker, grass-finished, certified
organic, holistic resource management, and/or beef quality assurance.

Demographics solicited on the respondent included: age, race, gender, highest
education level, percentage income from cattle, prior experience with tuberculosis and
brucellosis disease control programs (yes/no), if they live where their cattle are held
(yes/no), the time they have worked in their current operation, the time they have
worked in the cattle industry, if they belong to any cattle producer organizations
(yes/no), and if they have served as an officer in a cattle producer organization (yes/no).
Producers were also asked to select their primary motivation for raising or owning cattle
from the following list: primary source of income, supplemental source of income,
pleasure or lifestyle, control of excess forage, property tax advantage, or family

tradition/obligation.
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Survey Distribution

As described in Chapter IV, cow-calf producers were identified from a comprehensive
list of active cattle producers in Texas maintained by the National Agricultural Statistics
Service (NASS). Cow-calf producers were defined as those who keep one or more beef
cows. Producers were stratified on the basis of National Agricultural Statistics Service
(NASS) district and herd size within district. Herd size categories included 1-9 head, 10-
19 head, 20-49 head, 50 to 99 head, 100-199 head, 200 to 499 head, and 500 head or
greater. A total of 2,018 producers were selected to receive Survey 1 and 2,022
producers received Survey 2. The samples were drawn and all questionnaire-related
material mailed by NASS. All personally identifiable information was removed from the
survey forms that were returned in accordance with NASS’s confidentiality standards.

A four-part mail-out of the surveys using a modified tailored design method'"?
began on October 28, 2008. Producers received a pre-survey letter informing them that
they had been selected to participate in the study. This letter was followed by the actual
survey and accompanying cover letter mailed on November 19, 2008. Reminder
postcards were sent on December 3, 2008. A final survey and second cover letter was
sent to non-responders on January 6, 2009. The final cutoff date for receipt of survey
responses was May 31%, 2009. Data were entered twice by hand by two independent data

entry workers into Microsoft Access and compared for accuracy.
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Statistical Analysis
Descriptive Statistics

All data were analyzed using STATA version 11 to provide the weighted
proportion of responses to each question while taking into account the survey sampling
design. Data were considered to be survey data with a single sampling stage, and each
district/herd size combination was considered a stratum. Initial sampling weights were
calculated as the inverse of the probability for selection for each stratum. Sampling
weights were then adjusted for unit non-response as described in chapter IV. The
weighted proportion of responses was determined for all of the demographic variables,
as well as the median for the direct measures of attitudes, subjective norms, and
perceived behavioral control for each behavior. Response proportions and confidence
intervals for each response category (on the Likert-like scale) for questions related to
intentions, moral norms, and trust were determined using the proportion command of
STATA. Standard errors were calculated using the analytically-derived variance
estimator.''* Response proportions and confidence intervals for all of the belief-based
measures were determined and are presented in chapters Il and IV.
Outcome Variables

Producers intentions for each of the four behaviors were considered the outcome
variable of interest for each of the four models. Due to low cell counts, the intention
variables were re-coded into three-level variables, where strongly, mostly, and somewhat
disagree where combined into disagree, neither agree nor disagree was unchanged, and

strongly, mostly, and somewhat agree where combined into agree.
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Explanatory Variables

Variables were examined and reverse-coded if necessary using the STATA
module REVRS' to ensure that all variables had the same positive/negative
interpretation (i.e. selecting 7 would always represent strongly agreeing with a positive
outcome). Indirect (belief-based) measures of attitudes, subjective norms, and perceived
behavioral controls were created by multiplying the response to each belief statement by
the response to the corresponding evaluation statement (motivation to comply for the
normative beliefs, the power of control beliefs, and the outcome evaluation for
behavioral beliefs).

Exploratory factor analysis was performed for indirect (belief-based) measures of
attitudes, subjective norms, and perceived behavioral control, as well as, direct measures
of attitudes, risk perception, and trust. Factors were extracted using the principle-factor
method. The number of factors to retain was determined by using multiple methods,
including retaining factors with an Eigenvalue greater than 1 (the Kaiser criterion),
graphing the factors against their respective Eigenvalues and keeping only those that
occur before the drop in the Eigenvalues starts to level-off (the “scree test” method); and
keeping the number of factors that are required to account for a given proportion of the
variance observed in the original variables.'”® If more than one factor was retained,
factors were rotated using a Varimax orthogonal rotation to improve interpretability and
to ensure that the resulting factors were completely independent of one another. If
rotation did not improve interpretability, correlation between the resulting factors was

assessed by examining the correlation matrix. If no significant correlations were
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identified (none greater than 0.2), the non-rotated factors were retained for further
analysis. Factor loadings > 0.40 were used in the interpretation of the factors. The
suitability of individual variables for use in the factor analysis was evaluated using the
Kaiser-Meyer—Olkin (KMO) measure of sampling adequacy."”' The KMO measure of
sampling adequacy compares the correlations and the partial correlations between
variables in order to determine whether or not a low-dimensional representation of the

data is possible.'”

The measure of sampling adequacy is a value between 0 and 1, which
represents the extent to which a variable ‘belongs to the family’’ of the larger group of
variables. Values <0.5 are generally considered unacceptable, and factor analysis should
not be pursued.'” In addition, during preliminary analysis, any of the variables found to
load poorly or to have a very high uniqueness were excluded from the final factor model,
and their relationship with producers” intent to behave was analyzed directly. Once the
final factor model was selected, factor scores with approximately mean zero and
standard deviation of 1 were calculated for respondents who provided complete
information on all variables included in the factor. These scores were then evaluated as
predictors in a model-based ordinal logistic regression analysis to determine their
association with the related behavioral intention.

Direct measures of perceived behavioral control, subjective norms, and moral
norms were evaluated as predictors in a model-based ordinal logistic regression analysis
to determine their association with the related behavioral intention without performing

factor analysis, since in general only two questions were asked for each of these

measures. Due to low cell counts, these variables were re-coded into 5 categories, where
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somewhat to mostly disagree were combined, and somewhat to mostly agree were also
combined.

Age, income derived from cattle, and number of steers were categorized and
evaluated as predictors using dummy variables. Based on the results of the bivariable
analysis of these variables, they were then coded hierarchically and explored further in
order to identify cut points or threshold values which were associated with producers”
intent to behave. All other demographic variables were also assessed as possible
predictors.

Bivariable Analysis

All continuous predictors were evaluated in order to determine if the relationship
between the predictor and the outcome was linear in the log odds by grouping the
observations into quartiles or standard deviations from the mean and using bivariable
analysis with ordinal logistic regression to assess the relationship. Variables which did
not meet this criterion were categorized and analyzed using dummy variables for the
remainder of the analysis. Bivariable, ordinal logistic regression analyses were
conducted with each of the explanatory variables and their corresponding intention in
order to make a preliminary evaluation of their relationship.

Regression Analysis

The theoretical model developed in Chapter Il was used to guide the data
analysis. All variables included in the theoretical framework were assessed using
multivariable modeling. Demographic variables which were unconditionally associated

with the outcome at p value<0.20 were selected for further analysis. Multivariable
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ordinal logistic regression models were constructed using a forward step-wise selection
approach. Variables with p value<0.05 were considered significant and retained in the
model. Significant variables were evaluated for low cell counts and re-coded or excluded
from the model if estimated coefficients were exceedingly large or unstable. Evidence of
confounding (indicated by a >20% change in the coefficient) was noted and when
present, confounding variables were forced into the final model, even if found to be none
significant. The parallel-regression assumption was verified using the OMODEL

154 Assessment of the fit of the model was

approximate likelihood ratio test of STATA.
achieved through evaluation of scalar measures of fit including a likelihood ratio test of
the hypothesis that all coefficients except the intercepts are zero through comparison of
the log-likelihood of the full and intercept only model (Chi-squared test) and pseudo-
R*’s (adjusted McFadden's R?, and McKevley and Zavoina’s R?). The adjusted
McFadden's R* is based on the ratio of the log-likelihood of the intercept-only model
compared to a model with all parameters, and includes a penalty for parameters which
do not contribute significantly to the model. McKelvey's and Zavoina’s R? can be
interpreted as the ratio of the explained sum of squares to the combined explained and
unexplained sum of squares, which provides an estimate of the amount of variation
explained by the model."”® Measures of fit of individual observations, such as individual
and outlier analysis, are not currently available for ordinal outcomes.'*® Although there
are numerous ways in which the results from this model can be interpreted (standardized

coefficients, predicted probabilities, and odds ratios), odds ratios were selected to

explain the effects of the various factors on intentions due to their ubiquitous use in
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veterinary epidemiology and ease of interpretation. Odds ratios for a standard deviation
change in the explanatory variable were calculated for all continuous variables included
in the final model, while odds ratios for a unit change in the variable were used for
categorical predictors.
Results
Survey Response and Respondent Demographics

Detailed information regarding the survey response rates has been presented in
Chapter III. However, in summary, 524 of the 1,960 (27%) producers who received
Survey 1, and 574 of the 1,981 (29%) of the producers who received Survey 2, indicated
that they were involved in the cattle industry, completed the survey, and were included
in the analysis. The demographics of survey respondents were determined for both
Survey 1 and 2 (Table 4 and Table 5), and have been described in Chapter III.
Behavioral Intentions

Weighted proportions of responses to the behavioral intention questions are
shown in Table 15. The target, action, context, and time for each behavior were
specified using an introductory scenario shown in Table 3. In the absence of a known
outbreak, 6% of producers strongly disagreed that they would ask a veterinarian to
examine cattle with clinical signs consistent with FMD. This proportion dropped to 1%
when an outbreak was known to be present. In the absence of an outbreak, 65% of
respondents strongly agreed that they would ask a veterinarian to examine cattle with
signs of FMD, and this proportion increased to 70% when an outbreak was known to be

present. Fully 7% of producers strongly disagreed that they would gather and hold their
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cattle at the date and time requested by authorities, while 71% strongly agreed that they
would. Compliance with a stop movement order for animals was very high, with only
1% of producers somewhat to strongly disagreeing, and 77% of producers strongly

agreeing.

Table 15 — Cow-calf producers” behavioral intentions. Weighted proportions of
responses to behavioral intention questions for requesting veterinary examination of
cattle with clinical signs consistent with FMD in the absence of or during a hypothetical
outbreak of FMD in Texas, gathering and holding cattle for testing or depopulation, and
maintaining cattle in their current location during a hypothetical outbreak of FMD in
Texas.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Mostly Neither Agree Mostly Strongly

Behavioral Intention n Disagree”  Disagree nor Disagree Agree Agree
[In the absence of an
outbreak of FMD]* I would 4, 6% 2% 0% 24% 68%
ask a veterinarian to (2-9%) (1-5%) (0-0%) (17-31%)  (60-76%)

examine my cattle.
[During an outbreak of

FMD], I would ask a 560 1% 2% 3% 24% 70%
veterinarian to examine my (0-3%) (0-4%) (0-5%) (17-30%) (63-78%)
cattle.

I would gather and hold all

of my cattle for testingand g, 7% 1% 1% 20% 71%
inspection at the requested (-11%) (0-1%) (0-2%) (13-26%) (64-78%)

date and time.
I would maintain all of my

cattle in their current 568 0% 1% 1% 20% 77%
location(s) [during an (0-1%) (0-3%) (0-1%) (14-26%) (71-83%)
outbreak of FMD.]

* The number of categories was reduced from 7 to 5 by combining somewhat and mostly disagree (shown as mostly disagree) and
somewhat to mostly agree (shown as mostly agree.)

® Information in brackets was not included in the original survey question, but has been added to help clarify the intention question,
as presented in this table. In the original survey instrument, each intention question was introduced using a scenario which defined
the context for the intention question. Scenarios used to introduce each intention question are shown in Table 3.

Survey 1 contained questions related to requesting veterinary examination in the absence of a known outbreak and gathering and
holding cattle for testing or depopulation. Survey 2 contained questions related to requesting veterinary examination during an
outbreak of FMD and compliance with animal movement restrictions.

Target population size for weighted proportions is 94,783 producers.
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Attitudes

Weighted proportion of responses to producers” attitudes toward each of the
behaviors are shown in Table 16 and Table 17. Regardless of whether an outbreak was
known to present, 70% of producers indicated that asking a veterinarian to examine their
animals was good, while at least 50% indicated that it was effective and beneficial.
However, in the absence of known outbreak of FMD, only 34%, 42% and 33% of
respondents indicated that asking a veterinarian to examine their cattle was pleasant,
easy, or convenient, respectively. Similarly, when presented with a scenario where an
outbreak of FMD was already present, 36%, 37%, and 28% of respondents suggested
that asking a veterinarian to examine their cattle was pleasant, easy, or convenient,
respectively.

Weighted proportion of responses to producers” attitudes toward gathering and
holding their cattle at the date and time requested by authorities and maintaining their
cattle in their current location(s) during an outbreak of FMD are shown in Table 17.
Producers” attitudes towards gathering and holding their cattle are generally favorable,
with 82% of respondents indicating that gathering and holding their cattle was somewhat
to very good. Over 40% indicated that gathering and holding their cattle at the date and
time requested was effective and beneficial. However, only 15%, 23%, and 17% of
respondents felt that gathering and holding their cattle was pleasant, easy or convenient,
respectively, and 11%, 8% and 13% felt that it was very unpleasant, difficult, and

inconvenient, respectively.



Table 16 — Cow-calf producers” attitudes toward requesting veterinary examination of cattle with clinical signs consistent with
FMD. Weighted proportion of responses regarding cattle producers” attitudes towards requesting veterinary examination of

cattle with clinical signs consistent with FMD in the absence of (behavior 1) or during a hypothetical outbreak (behavior 2) of
FMD in Texas. Questions related to the two behaviors were administered on different surveys.

Weighted Proportion of Responses (95% Confidence Interval)

Attitudes

Very

Mostly

Somewhat

Neither

Somewhat

Mostly

Very

Behavior 1 (n=471)

Bad
Unpleasant
Ineffective

Harmful
Difficult

Inconvenient

Behavior 2 (n=532)

Bad
Unpleasant
Ineffective

Harmful
Difficult

Inconvenient

2% (0-4%)
5% (2-8%)
2% (0-5%)

5% (1-10%)

3% (1-6%)

6% (2-10%)

0% (0-1%)
6% (4-9%)
0% (0-1%)
2% (1-4%)
5% (2-7%)
5% (2-7%)

1% (0-2%)
4% (1-7%)
1% (0-3%)
2% (0-4%)
8% (3-12%)
6% (2-10%)

0% (0-1%)
3% (1-6%)
1% (0-2%)
1% (0-2%)
4% (1-7%)
6% (1-11%)

0% (0-1%)
4% (0-7%)
2% (0-3%)
0% (0-1%)
4% (1-8%)
4% (1-8%)

0% (0-1%)
9% (3-14%)
1% (0-2%)
0% (0-1%)
5% (1-10%)
7% (4-11%)

5% (1-10%)
12% (7-17%)
5% (2-7%)

7% (2-22%)
11% (6-16%)
13% (8-19%)

3% (2-5%)
17% (10-23%)
7% (2-12%)
6% (3-9%)
12% (7-17%)
13% (8-18%)

6% (3-9%)
19% (12-26%)
10% (4-16%)

8% (3-30%)
11% (6-16%)
14% (9-20%)

8% (4-12%)
10% (6-15%)
9% (4-14%)
9% (4-15%)
14% (7-20%)
13% (8-19%)

16% (10-21%)
22% (15-29%)
30% (22-38%)
23% (16-30%)
20% (14-26%)
23% (16-30%)

17% (11-24%)
19% (13-25%)
26% (18-33%)
27% (19-34%)
24% (17-31%)
27% (20-35%)

70% (63-78%)
34% (27-42%)
50% (42-58%)
55% (46-6%)

42% (34-50%)
33% (25-41%)

70% (63-78%)
36% (28-43%)
56% (48-64%)
55% (47-63%)
37% (29-44%)
28% (22-35%)

Good
Pleasant
Effective

Beneficial

Easy

Convenient

Good
Pleasant
Effective

Beneficial

Easy

Convenient

Target population size for weighted proportions is 94,783 producers.
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Table 17 — Cow-calf producers” attitudes toward gathering and holding cattle and maintaining cattle in their current location
during a hypothetical outbreak of FMD in Texas. Weighted proportion of responses regarding cattle producers” attitudes
towards gathering and holding cattle for testing or depopulation at the date and time requested by authorities (behavior 3), and
maintaining cattle in their current location during a hypothetical outbreak of FMD in Texas (behavior 4). Questions related to
the two behaviors were administered on different surveys.

Weighted Proportion of Responses (95% Confidence Interval)

Attitudes

Very

Mostly

Somewhat

Neither

Somewhat

Mostly

Very

Behavior 3 (n=465)

Bad
Unpleasant
Ineffective
Harmful
Difficult

Inconvenient

3% (0-6%)
11% (7-16%)
3% (0-6%)
3% (1-6%)
8% (2-13%)
13% (7-19%)

Behavior 4 (n=523)

Bad
Unpleasant
Ineffective

Harmful
Difficult

Inconvenient

1% (0-1%)
8% (5-12%)
1% (0-2%)
3% (0-5%)
5% (3-8%)
10% (6-14%)

2% (0-4%)
6% (3-8%)
1% (0-1%)
5% (1-8%)
3% (1-6%)
9% (5-12%)

2% (0-4%)
4% (1-7%)
1% (0-2%)
1% (0-2%)
4% (2-6%)
7% (2-12%)

2% (0-3%)
10% (6-14%)
2% (0-4%)
1% (0-3%)
8% (5-12%)
7% (4-10%)

1% (0-2%)
4% (2-7%)
1% (0-2%)
2% (1-4%)
8% (3-12%)
4% (3-6%)

12% (6-17%)
23% (16-30%)
10% (5-15%)
11% (7-16%)
15% (9-21%)
15% (10-21%)

8% (3-14%)
19% (13-26%)
12% (7-17%)
10% (6-15%)
13% (8-19%)
13% (8-18%)

10% (6-14%)
17% (11-24%)
12% (8-16%)
12% (7-17%)
21% (14-28%)
18% (12-25%)

7% (4-11%)
19% (13-25%)
13% (7-19%)
12% (6-18%)
13% (7-19%)
12% (8-16%)

21% (14-27%)
17% (11-24%)
31% (23-38%)
25% (17-32%)
20% (14-27%)
20% (14-27%)

20% (13-26%)
18% (12-25%)
29% (21-36%)
26% (19-33%)
27% (20-34%)
26% (18-33%)

51% (42-59%)
15% (10-21%)
42% (34-50%)
42% (34-50%)
23% (16-31%)
17% (11-23%)

61% (53-69%)
27% (20-34%)
44% (36-52%)
46% (38-53%)
31% (23-38%)
27% (20-34%)

Good
Pleasant

Effective
Beneficial
Easy

Convenient

Good
Pleasant
Effective

Beneficial

Easy

Convenient

Target population size for weighted proportions is 94,783 producers.
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When asked about maintaining their cattle in their current location(s) during an
outbreak of FMD, respondents indicated that it was good (61%), effective (44%), and
beneficial (46%), with very few respondents disagreeing (1%, 1%, and 3% respectively.)
However, similar to gathering and holding, only 27%, 31%, and 27% of respondents felt
that maintaining their cattle in their current location(s) was pleasant, easy or convenient,
respectively, and 8%, 5% and 10% felt that it was very unpleasant, difficult, and
inconvenient, respectively. Proportion of responses to belief-based measures (behavioral
beliefs) underlying attitudes were presented and discussed in Chapters III and I'V.
Subjective Norms

Direct measures of subjective norms for each behavior were determined using a
series of four questions, and the weighted proportion of responses to each question for
each behavior are shown in Table 18. Producers were more likely to strongly agree that
they would feel social pressure to ask a veterinarian to examine cattle with clinical signs
of FMD if an outbreak was known to be present (11% vs. 25%, respectively.)
Approximately, 70% of respondents indicated that people who are important to them
would expect them to ask a veterinarian to examine their cattle, other cattle producers
they admire would ask a veterinarian to examine their cattle, and other cattle producers
like themselves would ask a veterinarian to examine their cattle either in the absence of
or during an outbreak of FMD. However, 15% and 10% of respondents strongly
disagreed that they would feel under social pressure to request veterinary examination of

their cattle in the absence of or during an outbreak of FMD, respectively.
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Table 18 — Direct measures of subjective norms for each behavioral intention. Weighted
proportion of cow-calf producers” responses to perceived social pressure to ask a

veterinarian to examine their cattle in the absence of (behavior 1) or during an outbreak
of FMD (behavior 2), and gather and hold their cattle (behavior 3) or keep their cattle in

their current location(s) during an outbreak of FMD (behavior 4).

Weighted Proportion of Responses (95% Confidence Interval)

Neither
Strongly Mostly Agree nor Mostly Strongly
Subjective Norms Disagree”  Disagree Disagree Agree Agree

Behaviorl (n=492)
I would feel under social pressure
to..."
Most people who are important to
me think that I should ...
Other cattle producers I admire
would ...
Other cattle producers like myself,
would ...

Behavior2 (n=565)
I would feel under social pressure
to ...

15% (4-25%)
10% (0-21%)
1% (0-1%)

1% (0-1%)

10% (6-14%)

Most people who are important to
me think that I should ...

Other cattle producers I admire
would ...

1% (0-2%)

2% (0-3%)

Other cattle producers like myself,
would ...

Behavior3 (n=488)
I would feel under social pressure
to ...
Most people who are important to
me think that [ should ...
Other cattle producers I admire
would ...

1% (0-2%)

12% (1-23%)
1% (0-2%)

0% (0-1%)

Other cattle producers like myself,
would ...

Behavior4 (n=554)
I would feel under social pressure
to ...
Most people who are important to
me think that I should ...
Other cattle producers I admire
would ...

0% (0-1%)

2% (1-3%)
0% (0-1%)

1% (0-2%)

Other cattle producers like myself,

1% (0-2%
would ... o (0-2%)

12% (7-17%)

5% (2-9%)

6% (2-9%)

6% (2-10%)

7% (4-11%)

5% (2-8%)

3% (1-5%)

4% (1-7%)

8% (4-13%)

3% (0-6%)

3% (0-5%)

2% (1-5%)

3% (1-4%)

0% (0-1%)

2% (1-4%)

2% (0-4%)

23% (15-30%)

17% (11-23%)

10% (6-14%)

8% (5-12%)

16% (10-22%)

16% (10-22%)

14% (9-19%)

8% (5-11%)

21% (14-30%)

19% (8-30%)

12% (7-17%)

12% (7-17%)

18% (12-23%)

18% (12-23%)

20% (13-26%)

17% (11-22%)

40% (31-49%)

38% (30-47%)

55% (46-64%)

52% (43-61%)

41% (34-49%)

43% (35-50%)

43% (36-51%)

49% (41-56%)

37% (29-45%)

43% (34-52%)

47% (38-57%)

50% (41-60%)

49% (41-57%)

46% (39-54%)

51% (44-59%)

54% (46-61%)

11% (6-15%)

30% (22-38%)

28% (20-36%)

33% (25-41%)

25% (18-32%)

35% (28-42%)

37% (30-45%)

38% (31-46%)

21% (14-28%)

34% (26-43%)

37% (27-48%)

35% (24-45%)

29% (22-35%)

35% (28-42%)

26% (20-32%)

27% (21-33%)

* The number of categories was reduced from 7 to 5 by combining somewhat and mostly disagree (shown as mostly disagree) and

somewhat to mostly agree (shown as mostly agree.)

®The complete statement included on the survey can be created by inserting the corresponding behavior. For example, the first
statement is: “I would feel under social pressure to ask a veterinarian to examine my cattle.”
Behaviors 1 and 3 were assessed on one survey, and behaviors 2 and 4 were assessed on a separate survey.
Target population size for weighted proportions is 94,783 producers.
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Similarly, 10% strongly disagreed that people who are important to them would
expect them to request veterinary examination of their cattle in the absence of an
outbreak, although this percentage dropped to 1% when an outbreak was known to be
present. Respondents also indicated that they perceived strong social expectations to
gather and hold cattle at the date and time requested by authorities during an outbreak of
FMD. Over 50% of respondents mostly to strongly agreed that they would feel under
social pressure to gather and hold their cattle, with 12% strongly disagreeing with this
statement.

Respondents also mostly to strongly agreed that people who are important to
them would expect them to gather and hold their cattle (77%), other cattle producers
they admire would gather and hold their cattle (80%), and other cattle producers like
themselves would gather and hold their cattle (85%).

When asked about compliance with movement restrictions during an outbreak of
FMD, 78% of respondents mostly to strongly agreed that they would feel social pressure
to keep their animals in their current location(s). Approximately 80% somewhat to
strongly agreed that the people who are important to them would expect them to keep
their cattle in their current location(s), other cattle producers they admire would keep
their cattle in their current location(s), and other cattle producers like themselves would
keep their cattle in their current location(s). Proportion of responses to belief-based
measures (normative beliefs) underlying subjective norms were presented and discussed

in Chapters IV and V.



135

Perceived Behavioral Control

Weighted proportions of respondents” perceived behavioral control for each of
the behaviors of interest are shown in Table 19. In general, respondents indicated a
strong sense of behavioral control for requesting veterinary examination of cattle with
clinical signs consistent with FMD, both in the absence of and during an outbreak of
FMD. Over 70% of respondents mostly to strongly agreed, regardless of scenario, that
they were confident they could ask a veterinarian to examine their cattle, and asking a
veterinarian to examine their cattle was under their control. Similarly, over 70% of
respondents mostly to strongly agreed that they were confident that they could gather
and hold their cattle, and that gathering and holding their cattle was completely under
their control. When asked about their confidence in their ability to keep their animals in
their current location(s) during an outbreak of FMD, over 90% of respondents mostly to
strongly agreed that they were confident of their ability to perform this behavior.
However, only 64% mostly to strongly agreed that keeping their cattle in their current
location(s) was entirely under their control, and 21% mostly to strongly disagreed with
this statement. Proportion of responses to belief-based measures (control beliefs)
underlying perceived behavioral control were presented and discussed in Chapters IV

and V.
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Table 19 — Direct measures of perceived behavioral control for each behavioral
intention. Weighted proportion of cow-calf producers” responses to their perceived
behavioral control for asking a veterinarian to examine their cattle in the absence of
(behavior 1) or during an outbreak of FMD (behavior 2), and gathering and holding their
cattle (behavior 3) or keeping their cattle in their current location(s) during an outbreak
of FMD (behavior 4).

Weighted Proportion of Responses (95% Confidence Interval)

Neither
Strongly Mostly Agree nor Mostly Strongly
Perceived Behavioral Control Disagree”  Disagree Disagree Agree Agree
Behaviorl (n=490)
I'am confident that I could ask a 1% (0-1%) 1% (0-1%) 1% (0-3%)  24% (17-31%) 74% (66-81%)

veterinarian to examine my cattle.

Whether I ask that my cattle are
examined by a veterinarian or not, 2% (1-5%) 0% (0-0%) 6% (2-10%)  36% (27-45%) 56% (46-65%)

is entirely under my control.

Behavior2 (n=568)
T'am confident that T could ask a 0% (0-0%) 3% (0-7%) 2% (0-4%)  22% (16-29%)  72% (65-79%)
veterinarian to examine my cattle.

Whether I ask that my cattle are
examined by a veterinarian or not, 6% (3-9%) 6% (3-8%)  14% (8-21%)  33% (26-40%)  41% (34-49%)

is entirely under my control.
Behavior3 (n=489)
I am confident that I could gather
and hold my cattle at the date and 0% (0-0%) 2% (0-4%) 5% (2-9%) 36% (28-45%)  56% (47-65%)
time requested.

Whether I gather and hold my cattle
at the date and time requested or 6% (2-9%)  10% (5-14%)  11% (6-15%)  29% (21-37%)  45% (35-55%)

not, is entirely under my control.
Behavior4 (n=555)
During an outbreak of FMD, I am
confident that I could keep my 0% (0-1%) 3% (1-6%) 3% (1-4%) 41% (34-49%)  52% (44-60%)
cattle in their current location(s).

Whether I keep my cattle in their
current location(s) or not, is entirely 10% (6-13%) 11% (8-15%) 15% (10-19%) 32% (24-40%)  32% (25-40%)

under my control.

* The number of categories was reduced from 7 to 5 by combining somewhat and mostly disagree (shown as mostly disagree) and
somewhat to mostly agree (shown as mostly agree.)

Behaviors 1 and 3 were assessed on one survey, and behaviors 2 and 4 were assessed on a separate survey.

Target population size for weighted proportions is 94,783 producers.
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Moral Norms

Each survey contained unique questions related to a sense of moral duty to
perform each of the behaviors, and the weighted proportions of their responses are
shown in Table 20. In general, respondents expressed a very strong sense of moral
obligation to perform each of the behaviors. At least 90% of respondents indicated that
they mostly to strongly agreed that they had a moral duty to request veterinary
examination for cattle with clinical signs of FMD either in the absence of or during an
outbreak of FMD, to request veterinary care for sick animals, and to gather and hold
their cattle when requested during an outbreak of FMD. During an outbreak when
movement restriction are in place, 99% of respondents mostly to strongly agreed that
they have a moral duty to ensure that their cattle have access to adequate feed and water,
100% mostly to strongly agreed that they have a moral duty to protect their animals from
exposure to diseased animals, and 99% mostly to strongly agreed that they have a moral

duty to prevent the spread of disease from their cattle to someone else’s cattle.
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Table 20 — Moral norms related to producers” intentions to request veterinary
examination, gather and hold their cattle, and obey animal movement restrictions.
Weighted proportion of cow-calf producers” responses to moral norms related to asking
a veterinarian to examine their cattle in the absence of (behavior 1) or during an
outbreak of FMD (behavior 2), and gathering and holding their cattle (behavior 3) or
keeping their cattle in their current location(s) during an outbreak of FMD (behavior 4).

Weighted Proportion of Responses (95% Confidence Interval)

Neither
Strongly Mostly Agree nor Strongly
Moral Norms Disagree” Disagree  Disagree Mostly Agree Agree

Behaviorl (n=496)
I have a moral duty to ask a
veterinarian to examine my cattle 1% (0-3%) 4% (1-7%) 6% (0-11%)  45% (36-55%)  43% (34-52%)
[in the described situation].”

I have a moral duty to request 2% (0-3%) 2% (0-4%) 6% (1-11%) 42% (33-51%)  48% (38-58%)
veterinary care for sick cattle.

Behavior2 (n=572)
I have a moral duty to ask a
veterinarian to examine my cattle 1% (0-2%) 1% (0-2%) 3% (1-5%)  31% (24-39%)  64% (57-71%)
[in the described situation].

I have a moral duty to request 1% (0-2%) 2% (13%) 5% (2-8%)  37% (30-44%)  55% (47-62%)
veterinary care for sick cattle.

Behavior3 (n=489)
I have a moral duty to gather and
hold my cattle at the date and time 1% (0-2%) 1% (0-3%) 4% (1-7%)  39% (30-48%)  56% (46-65%)
requested.

Behavior4 (n=557)
I have a moral duty to ensure that
my cattle have access to adequate 0% (0-1%) 0% (0-1%) 1% (0-2%)  20% (13-26%)  79% (72-85%)
feed and water.

I have a moral duty to protect my
cattle from exposure to diseased 0% (0-0%) 0% (0-0%) 0% (0-1%)  24% (17-31%)  76% (69-83%)

animals.

I have a moral duty to prevent the
spread of disease from my cattle to 0% (0-0%) 1% (0-2%) 1% (0-1%)  21% (14-28%)  78% (71-85%)

someone else’s cattle.

* The number of categories was reduced from 7 to 5 by combining somewhat and mostly disagree (shown as mostly disagree) and
somewhat to mostly agree (shown as mostly agree.)

® The original survey instrument contained a reference back to the scenario used to introduce the behavior. The information in
brackets has been added to clarify the context of the question for this table.

Behaviors 1 and 3 were assessed on one survey, and behaviors 2 and 4 were assessed on a separate survey.

Target population size for weighted proportions is 94,783 producers.
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Risk Perception

Questions designed to assess producer’s perceptions of the risk posed by FMD
were included in each survey, and the weighted proportion of responses to each question
for Survey 1 and 2 are shown in Table 21. Producer responses on both surveys were
very similar. Regardless of survey, over 30% of respondents somewhat to strongly
agreed that the risk of an outbreak of FMD in the US is great, while 38% neither agreed
nor disagreed, and 33% somewhat to strongly disagreed with the same statement.
Depending on the survey, 11-17% of respondents somewhat to strongly agreed and 44%
somewhat to strongly disagreed that an outbreak of FMD in the US is likely in the next
five years. In contrast, 9-10% of producers somewhat to strongly agreed and 69-70%
somewhat to strongly disagreed that the risk of an outbreak in their operation was great.
Over 70% of respondents somewhat to strongly disagreed that an outbreak of FMD was
likely in their operation in the next five years. Depending on the survey 85-90% of
respondents somewhat to strongly agreed that an outbreak of FMD would be
economically devastating to the US cattle industry, while 81-83% indicated that an

outbreak would be economically devastating to their operation.



Table 21 — Weighted proportion of responses to how strongly producers agree with a series of statements regarding the risk
posed by FMD. Identical questions were included on each survey (Survey 1, n=490; and Survey 2, n=550) and were not
specific to any particular behavior. Survey 1 contained questions related to the behaviors of asking a veterinarian to examine
cattle with clinical signs consistent with FMD in the absence of a known outbreak and gathering and holding cattle at the date
and time requested during an outbreak of FMD. Survey 2 contained questions related to asking a veterinarian to examine cattle
with clinical signs consistent with FMD during an outbreak of FMD and keeping cattle in their current location(s) during an
outbreak of FMD.

Weighted Proportion of Responses (95% Confidence Interval)

Strongly Mostly Somewhat  Neither Agree  Somewhat Strongly
Survey  Disagree Disagree Disagree nor Disagree Agree Mostly Agree Agree
The risk of an outbreak of foot-and- 1 7%  (3-12%) 10% (6-14%) 16% (5-27%) 35% (26-43%) 18% (12-24%) 8%  (5-12%) 5%  (2-8%)
mouth disease in the USA is very
great. 2 7%  (3-11%) 20% (14-27%) 10% (6-14%) 38% (30-46%) 18% (13-24%) 4%  (2-6%) 2%  (1-3%)

The risk of an outbreak of foot-and- 4 29% (18-39%) 27% (19-35%) 14% (8-19%) 20% (13-26%) 5%  (2-8%) 2%  (0-5%) 3%  (0-5%)
mouth disease in my operation is

very great. 2 30% (23-37%) 26% (19-33%) 13% (8-18%) 22% (15-28%) 7% (3-10%) 1%  (0-2%) 1%  (0-2%)
An outbreak of foot-and-mouth 1 1%  (0-2%) 5% (1-10%) 1%  (0-1%) 10% (4-15%) 10% (15-16%) 16% (11-22%) 57% (48-66%)

disease would be economically

devastating for my operation. 2 4%  (1-7%) 6% (2-10%) 3%  (0-5%) 6%  (3-5%) 14% (9-19%) 22% (15-29%) 45% (38-53%)

An outbreak of foot-and-mouth
disease would be economically
devastating for the US cattle

1% (0-3%) 2%  (0-6%) 2%  (0-4%) 10% (4-16%) 10% (5-14%) 23% (16-30%) 52% (42-61%)

industry 2 1%  (02%) 3% (0-7%) 0%  (0-1%) 6% (9-20%) 15% (9-20%) 28% (20-35%) 47% (40-55%)
Il;f]ile‘;;iéh:;;::‘::eg'c‘::gSﬁ?gf:;]f o 1 19%  (8-30%) 11% (7-16%) 14% (8-20%) 40% (30-48%) 10% (6-15%) 4%  (0-6%) 3%  (1-6%)
foot-and-mouth disease in the next

five years. 2 13% (8-18%) 18% (12-23%) 12% (7-16%) 47% (40-55%) 8% (4-11%) 2%  (1-3%) 1%  (0-2%)

I believe that my operation is likely
to experience an outbreak of foot-
and-mouth disease in the next five
years.

1 40% (30-50%) 24% (17-31%) 10% (5-14%) 23% (16-30%) 2%  (0-3%) 1%  (0-2%) 1%  (0-2%)

2 38% (31-46%) 25% (18-31%) 9%  (5-13%) 25% (18-32%) 3% (1-5%) 0%  (0-1%) 0%  (0-1%)

Target population size for calculation of weighted proportions and standard errors is 94,783 producers.

4!
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Trust in Neighbors and Other Producers

Respondents” trust in other producers was assessed using a series of two-part
questions, which asked what the respondent believed that other neighbors, producers in
their area, or other producers in Texas would do, and whether or not the respondent felt
that these groups would take consequences to the respondent’s operation into account.
Weighted proportions of responses to each set of questions were determined for each of
the behaviors, and they are shown in Table 22 and Table 23. The majority of
respondents were mostly to extremely sure that their neighbors, other cattle producers in
their area, and other cattle producers in Texas would ask a veterinarian to examine cattle
with clinical signs consistent with FMD regardless of whether an outbreak of FMD was
known to be present or not. In addition, the majority of respondents were also mostly to
extremely sure that these groups would take into consideration the consequences to the
respondent’s operation when deciding whether or not to ask a veterinarian to examine
their cattle, regardless of whether an outbreak was known to be present or not. The
combination of these results would indicate that in general, respondents had high levels
of trust in their neighbors, other cattle producers in their area, and other cattle producers

in Texas to request veterinary examination of cattle with clinical signs of FMD.



Table 22 — Trust in neighbors, other producers in area, and other producers in Texas in regards to requesting veterinary
examination of cattle with clinical signs consistent with FMD. Weighted proportion of responses to how sure respondents are
that others would request veterinary examination of cattle with clinical signs of FMD either in the absence of (n=472) or
during (n=551) an outbreak of FMD, and whether or not the respondent felt that these groups would take into consideration the
consequences to the respondent’s operation when deciding whether to request veterinary examination or not.

Weighted Proportion of Responses (95% Confidence Interval)

Extremely Neither Sure nor
How sure are you that: Scenario® Unsure” Mostly Unsure Unsure Mostly Sure  Extremely Sure
your neighbors would ask a veterinarian to Pre-outbreak 2%  (1-4%) 8%  (4-12%) 17%  (11-23%)  56%  (45-66%) 18%  (6-30%)
examine their cattle? During outbreak 5%  (1-10%) 11%  (7-15%)  11%  (7-15%)  59% (51-66%) 14% (9-19%)
other producers in your area would ask a Pre-outbreak 1%  (0-1%) 6%  (2-10%) 14%  (8-20%)  60%  (49-70%) 20% (8-31%)
veterinarian to examine their cattle? During outbreak 2%  (0-3%)  10%  (5-16%) 13%  (8-18%)  60%  (52-67%) 15% (10-21%)
other producers in Texas would ask a Pre-outbreak 1%  (0-2%) 8%  (3-13%)  24%  (13-35%)  58%  (48-68%) 9%  (4-14%)
veterinarian to examine their cattle? During outbreak 1%  (0-2%) 9%  (3-14%)  19%  (1325%)  59% (51-66%) 13% (8-18%)
your neighbors would take into consideration the ~ Pre-outbreak 3% (1-5%)  11%  (6-17%)  24%  (13-35%)  53%  (43-63%) 8% (4-13%)
consequences to your operation ? During outbreak 8%  (2-13%) 9%  (6-13%)  20%  (14-26%)  48% (41-56%) 15% (10-20%)
other producers in your area would take into Pre-outbreak 2% (0-3%)  10%  (5-15%)  23%  (12-34%)  56%  (46-66%) 10% (5-14%)

consideration the consequences to your
operation ?

other producers in Texas would take into Pre-outbreak 2%  (1-3%)  11%  (6-16%) 29%  (18-40%)  50%  (40-60%) 8%  (4-12%)
consideration the consequences to your
operation ?

During outbreak 8%  (2-14%) 9% (5-14%) 18% (13-24%) 51%  (43-59%) 13% (8-18%)

During outbreak 8%  (2-14%) 11%  (6-15%) 22%  (1628%)  47%  (39-55%) 12% (7-16%)

" These behaviors were assessed on two separate surveys. Survey 1 contained questions related to the behaviors of asking a veterinarian to examine cattle with clinical signs consistent with
IFMD in the absence of a known outbreak (pre-outbreak), while Survey 2 contained questions related to asking a veterinarian to examine cattle with clinical signs consistent with FMD during
la hypothetical outbreak of FMD in Texas (during outbreak).

P The number of categories was reduced from 7 to 5 by combining somewhat and mostly unsure (shown as mostly unsure) and somewhat to mostly sure (shown as mostly sure.)

[Target population size for weighted proportions is 94,783 producers.
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Table 23 — Trust in neighbors, other producers in area, and other producers in Texas in regards to requesting veterinary
examination of cattle with clinical signs consistent with FMD. Weighted proportion of responses to how sure respondents are
that other neighbors, producers in their area, or other producers in Texas would gather and hold their cattle (»=482), or
maintain their cattle in their current location(s) (n=540), during an outbreak of FMD, and whether or not the respondent felt
that these groups would take into consideration the consequences to the respondent’s operation when deciding whether or not
to gather and hold their cattle or move their cattle.

Weighted Proportion of Responses (95% Confidence Interval)

Elxjtremel!y Mostly Unsure Nelth[ejzr Sure nor Mostly Sure Extsremely
How sure are you that: Behavior® nsure nsure ure
Gatherand hold 3%  (0-5%) 5%  (2-8%) 11% (8-15%) 63% (53-73%) 18% (7-29%)

your neighbors would:
Maintain cattle 4%  (1-7%)  10% (5-16%) 16% (11-22%) 53% (45-61%) 16% (10-22%)

Gather andhold 2% (0-4%) 5% (2-8%) 12% (8-17%) 60% (50-71%) 20% (9-31%)
Maintain cattle 3% (1-5%)  10% (4-15%) 18% (12-24%) 59% (52-62%) 10% (6-14%)
Gatherandhold 1% (0-3%) 5% (2-8%) 26% (15-37%) 60% (50-70%) 8% (4-12%)

other producers in your area would:

other producers in Texas would:
Maintain cattle 5% (0-10%) 8% (5-12%) 25% (18-32%) 54% (46-62%) 8% (4-11%)

your neighbors would take into consideration the Gatherandhold 3% (1-6%) 9% (4-15%) 15% (9-20%) 55% (46-65%) 17% (7-28%)
consequences to your operation ? Maintain cattle 5% (2-8%)  15% (9-22%)  20% (14-26%) 47% (39-54%) 13% (8-18%)
other producers in your area would take into Gatherandhold 3% (0-5%) 8% (3-13%)  22% (15-30%) 47% (38-56%) 20% (9-31%)

consideration the consequences to your operation?  Maintain cattle 4%  (1-6%)  12% (6-18%) 23% (17-30%) 50% (43-58%) 10% (6-15%)
other producers in Texas would take into Gatherandhold 2%  (0-4%)  10% (5-16%) 24% (17-32%)  46% (37-56%) 17% (6-28%)
consideration the consequences to your operation?  Maintain cattle 8% (2-13%)  11%  (6-15%) 25% (19-32%)  47% (40-55%) 9% (5-13%)

* These behaviors were assessed on two separate surveys. Survey 1 contained questions related to the behaviors of gathering and holding cattle at the date and time requested by
authorities, while Survey 2 contained questions related to maintaining cattle in their current location(s) during a hypothetical outbreak of FMD in Texas.
® The number of categories was reduced from 7 to 5 by combining somewhat and mostly unsure (shown as mostly unsure) and somewhat to mostly sure (shown as mostly sure.)

Target population size for weighted proportions is 94,783 producers.
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In the absence of a known outbreak, only 2% of respondents indicated that they
were extremely unsure whether or not their neighbors would ask a veterinarian to
examine cattle with clinical signs of FMD, while 5% indicated they were extremely
unsure about their neighbors requesting veterinary examination of cattle with clinical
signs of FMD when an outbreak was known to be present. When an outbreak was known
to be present, respondents became either more unsure (e.g. 3% vs 8% extremely unsure
that neighbors would take into account the consequences to the respondent’s operation
prior to or during an outbreak of FMD, respectively) or more sure (e.g. 8% vs 15%
extremely sure that neighbors would take into account the consequences to the
respondent’s operation prior to or during an outbreak of FMD, respectively) that each of
these groups would take into consideration the consequences to the respondent’s
operation when deciding whether to request veterinary examination or not.

In regards to gathering and holding cattle at the date and time requested by
authorities during an outbreak of FMD, the majority of respondents were mostly to
extremely sure that their neighbors, other cattle producers in their area, and other cattle
producers in Texas would gather and hold their cattle when requested. In addition, the
majority of respondents felt that these groups would take into consideration the
consequences to the respondent’s operation when making a decision about gathering and
holding their cattle. Again, these results combined indicate that respondents had high
levels of trust in their neighbors and other cattle producers to gather and hold their cattle
at the date and time requested by authorities. Similar results were found for levels of

trust in others to maintain their cattle in their current location(s) during an outbreak of
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FMD. Over 60% of respondents were mostly to extremely sure that their neighbors and
other cattle producers in their area and in Texas would obey animal movement
restrictions, while over 50% of respondents were mostly to extremely sure that these
groups would take into consideration the consequences to the respondent’s operation
when deciding whether or not to move their cattle.
Trust in Regulatory Agencies

Trust in regulatory agencies was assessed through the use of three statements
designed to assess producers” beliefs about the competency, caring, and shared goals of
the agencies with the producer. Weighted proportions of responses for each statement
and each agency were determined and are shown in Tables 24-26. Regardless of survey,
the majority of respondents (70% or greater) felt that the USDA, TDA, and the TAHC
would handle their role during an outbreak of FMD somewhat to extremely well. For the
remaining agencies, 50% or less of respondents indicated that they would handle their
role somewhat to extremely well. FEMA and the EPA were the agencies with the highest
proportion of respondents indicating that they would handle their role during an outbreak
of FMD somewhat to extremely poorly (33% and 35% for FEMA, and 43% and 35% for

EPA, for survey 1 and 2 respectively).



Table 24 — Cattle producers’ trust in agencies to manage their role during an outbreak of FMD. Weighted proportion of
responses to producers” beliefs about how well agencies would manage their role during an outbreak of FMD. Identical
questions were included on each survey (Survey 1, n=421; and Survey 2, n=483) and were not specific to any particular

behavior.

Weighted Proportion of Responses (95% Confidence Interval)

Extremely Somewhat  Neither Well Somewhat Extremely
Survey Poorly Very Poorly Poorly nor Poorly Well Very Well Well
USD ¢ Aoricul 1 1%  (0-3%) 3% (1-5%) 9% (4-14%) 14% (8-20%) 30% (22-38%) 23% (16-30%) 19% (12-26%)
epartment o riculture
P & 2 5% (2-8%) 3%  (0-6%) 7% (3-10%) 14% (7-20%) 27% (20-35%) 28% (21-35%) 17% (11-23%)
1 1% (0-1%) 1%  (0-3%) 5% (1-8%) 13% (7-19%) 26% (19-34%) 29% (21-37%) 25% (17-32%)
Texas Department of
Agriculture 2 3% (0-5%) 1%  (0-2%) 6%  (2-9%) 12% (6-9%) 22% (15-29%) 37% (29-45%) 20% (14-26%)
; 1 1%  (0-1%) 1%  (0-3%) 5% (2-8%) 13% (7-19%) 26% (19-34%) 26% (19-33%) 27% (20-35%)
Texas Animal Health
Commission 2 1%  (0-3%) 2%  (0-4%) 6% (2-9%) 14% (7-21%) 21% (15-27%) 32% (24-40%) 24% (17-30%)
1 10% (6-14%) 9% (3-15%) 10% (5-14%) 30% (22-38%) 16% (11-22%) 14% (8-20%) 11% (5-17%)
US Department of Homeland
Security 2 11% (5-17%) 6% (3-9%) 10% (6-14%) 25% (18-32%) 25% (18-32%) 13% (7-18%) 9%  (5-13%)
; ; 1 14% (9-19%) 8% (2-13%) 11% (6-17%) 28% (20-35%) 17% (11-23%) 12% (7-17%) 11% (5-17%)
US Environmental Protection
Agency 2 14% (8-19%) 8% (4-11%) 13% (7-20%) 26% (18-33%) 13% (8-17%) 17% (10-24%) 10% (5-15%)
1 17% (11-22%) 10% (4-15%) 16% (9-22%) 26% (18-33%) 13% (8-18%) 10% (5-15%) 8% (3-14%)
Federal Emergency
Management Agency 2 15%  (9-22%) 9% (5-13%) 11% (7-15%) 30% (22-39%) 16% (11-22%) 10% (5-14%) 8%  (4-13%)
1 9%  (4-14%) 8% (3-12%) 10% (4-15%) 29% (21-36%) 16% (10-22%) 16% (11-22%) 12% (6-18%)
Texas Health and Human
Services 2 9% (3-15%) 5% (2-9%) 12% (7-16%) 23% (16-29%) 25% (18-31%) 16% (10-22%) 10% (5-14%)
1351 1 10% (5-15%) 10% (3-16%) 11% (6-15%) 27% (19-35%) 17% (11-23%) 13% (8-18%) 12% (6-18%)
Texas Commission on
Environmental Quality 2 14% (7-20%) 4% (2-6%) 11% (7-16%) 25% (18-33%) 20% (13-27%) 16% (10-22%) 10% (5-14%)
1 14% (8-19%) 9% (3-15%) 10% (6-15%) 27% (19-34%) 15% (9-20%) 14% (9-20%) 12% (6-17%)
US Department of Health and
Human Services 2 9%  (5-13%) 9% (4-15%) 9%  (5-13%) 27% (20-35%) 21% (14-28%) 14% (8-19%) 11% (6-16%)

*Survey 1 contained questions related to the behaviors of asking a veterinarian to examine cattle with clinical signs consistent with FMD in the absence of a known outbreak and
gathering and holding cattle at the date and time requested during an outbreak of FMD. Survey 2 contained questions related to asking a veterinarian to examine cattle with clinical

signs consistent with FMD during an outbreak of FMD and keeping cattle in their current location(s) during an outbreak of FMD.

Target population size for weighted proportions is 94,783 producers.
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Table 25 — Cattle producers’ trust in agencies to act in the producer’s best interest in managing an outbreak of FMD. Weighted
proportion of responses to how strongly producers agree that agencies would act in the producer’s best interest in managing an
outbreak of FMD. Identical questions were included on each survey (Survey 1, n=426; and Survey 2, n=486) and were not
specific to any particular behavior.

Weighted Proportion of Responses (95% Confidence Interval
2 p p
Neither
Survey Strongly Mostly Somewhat Asgree nor Somewhat Mostly Agree Strongly
Disagree Disagree Disagree & Agree yAg Agree
Disagree
. 1 10% (3-15%) 4% (1-6%) 9% (4-15%) 12% (5-18%) 22% (15-29%) 18% (12-24%) 26% (14-37%)
US Department of Agriculture
2 8% (4-12%) 5% (2-9%) 8% (3-14%) 10% (6-14%) 25% (17-33%) 25% (18-31%) 18% (12-25%)
1 5% (1-10%) 4%  (1-7%) 8% (3-13%) 11% (5-17%) 20% (13-26%) 23% (16-30%) 29% (18-41%)
Texas Department of
Agriculture 2 5%  (2-9%) 3% (1-6%) 3% (1-4%) 12% (7-17%) 24% (16-31%) 32% (24-40%) 21% (14-27%)
i 1 6% (1-10%) 4% (1-6%) 7% (2-12%) 14% (7-21%) 15% (10-20%) 25% (18-32%) 29% (17-40%)
Texas Animal Health
Commission 2 4%  (1-7%) 3%  (1-5%) 5% (2-8%) 12% (7-17%) 29% (21-37%) 23% (16-29%) 24% (18-31%)
1 19% (12-26%) 9%  (5-13%) 8% (3-13%) 22% (15-29%) 15% (9-20%) 9% (4-15%) 18% (5-30%)
US Department of Homeland
Security 2 14% (8-21%) 10% (6-14%) 8% (4-12%) 31% (23-39%) 18% (11-25%) 11% (6-15%) 8%  (4-13%)
US Environmental Protection 1 22% (15-29%) 8% (4-11%) 10% (4-16%) 23% (16-30%) 13% (8-18%) 6%  (2-9%) 19% (7-31%)
Agency 2 17% (11-24%) 7%  (4-10%) 9% (5-13%) 31% (23-39%) 17% (11-23%) 10% (6-14%) 9%  (4-14%)
1 24% (16-31%) 9%  (4-14%) 9%  (4-14%) 22% (15-29%) 12% (7-17%) 9% (4-13%) 15% (2-27%)
Federal Emergency
Management Agency 2 17% (10-23%) 9%  (5-12%) 13% (8-18%) 29% (21-37%) 15% (9-21%) 9% (5-13%) 8% (4-13%)
1 16% (9-22%) 8% (4-12%) 9% (4-13%) 21% (14-28%) 16% (10-22%) 11% (6-16%) 20% (7-32%)
Texas Health and Human
Services 2 11% (5-18%) 6%  (3-8%) 10% (6-15%) 31% (23-38%) 19% (12-26%) 14% (9-19%) 10% (5-15%)
Texas Commission on 1 18% (11-24%) 9% (4-13%) 7% (3-11%) 23% (15-30%) 16% (10-22%) 9%  (5-13%) 19% (7-31%)
Environmental Quality 2 13% (6-19%) 9%  (5-12%) 10% (5-14%) 24% (17-31%) 22% (14-29%) 15% (9-20%) 8%  (4-12%)
1 19% (12-26%) 10% (5-14%) 5%  (1-9%) 23% (15-30%) 14% (8-19%) 11% (6-16%) 19% (6-31%)
US Department of Health and
Human Services 2 15% (8-21%) 5%  (3-8%) 8% (4-13%) 32% (24-40%) 18% (12-24%) 13% (8-18%) 9%  (5-36%)
* Survey 1 contained questions related to the behaviors of asking a veterinarian to examine cattle with clinical signs consistent with FMD in the absence of a known outbreak and
gathering and holding cattle at the date and time requested during an outbreak of FMD. Survey 2 contained questions related to asking a veterinarian to examine cattle with clinical
signs consistent with FMD during an outbreak of FMD and keeping cattle in their current location(s) during an outbreak of FMD.
Target population size for weighted proportions is 94,783 producers.
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Table 26 — Cattle producers’ trust in agencies to have the same goals that the producer has in managing an outbreak of FMD.
Weighted proportion of responses to how strongly producers agree that the following agencies would have the same goals as
the producer in managing an outbreak of FMD. Identical questions were included on each survey (Survey 1, n=429; and
Survey 2, n=492) and were not specific to any particular behavior.

Weighted Proportion of Responses (95% Confidence Interval)
Neither
Strongl Mostl Somewhat Somewhat Strongl
Survey Tongy OSEY . Agree nor Mostly Agree gy
Disagree Disagree Disagree Disagree Agree Agree
USD £ Aericul 1 3%  (1-6%) 2% (1-3%) 4% (1-7%) 9% (3-15%) 21% (14-28%) 26% (18-34%) 34% (23-46%)
epartment o riculture
P g 2 4%  (1-6%) 3% (1-6%) 5% (0-10%) 10% (5-14%) 20% (13-26%) 29% (21-37%) 29% (22-36%)
Texas Department of 1 2%  (0-4%) 1%  (0-3%) 1%  (0-2%) 10% (4-16%) 17% (11-23%) 29% (21-38%) 39% (27-50%)
Agriculture 2 3%  (0-5%) 2%  (0-3%) 2% (1-4%) 9% (5-13%) 19% (12-26%) 35% (27-43%) 31% (24-38%)
Texas Animal Health 1 2%  (1-4%) 1%  (0-2%) 1%  (0-2%) 11% (5-18%) 18% (11-24%) 30% (22-39%) 37% (26-48%)
Commission 2 2%  (0-4%) 2%  (0-3%) 2% (0-3%) 12% (6-19%) 15% (9-21%) 33% (25-41%) 34% (27-42%)
US Department of Homeland 1 12% (7-18%) 9% (3-14%) 9% (4-14%) 24% (16-32%) 11% (7-16%) 17% (10-24%) 18% (6-30%)
Security 2 14% (8-21%) 5%  (3-7%) 11% (6-16%) 27% (19-34%) 13% (8-19%) 15% (9-21%) 14% (9-20%)
US Environmental Protection 1 17% (10-23%) 8% (4-13%) 6% (2-11%) 24% (16-31%) 12% (7-16%) 16% (9-23%) 18% (6-30%)
Agency 2 17% (10-24%) 6%  (3-8%) 11% (6-15%) 26% (18-34%) 14% (9-20%) 12% (7-17%) 14% (9-20%)
Federal Emergency 1 17% (10-23%) 9% (5-14%) 8% (3-13%) 23% (16-31%) 11% (6-16%) 14% (8-21%) 18% (6-30%)
Management Agency 2 16%  (9-22%) 7%  (4-9%) 10% (6-15%) 28% (20-36%) 13% (8-19%) 13% (8-19%) 13% (7-18%)
Texas Health and Human 1 11% (6-16%) 8% (3-14%) 6% (1-10%) 20% (13-27%) 14% (9-19%) 21% (14-29%) 19% (7-31%)
Services 2 11% (5-18%) 5%  (3-8%) 7% (3-11%) 24% (16-31%) 20% (13-26%) 16% (11-22%) 16% (10-22%)
Texas Commission on 1 13% (7-16%) 8% (3-13%) 6% (2-11%) 21% (14-28%) 15% (9-20%) 18% (11-25%) 20% (8-32%)
Environmental Quality 2 11% (5-18%) 7% (4-10%) 7% (4-11%) 25% (18-32%) 20% (12-27%) 14% (9-19%) 16% (10-21%)
US Department of Health and 1 12% (7-18%) 9%  (4-14%) 6% (1-11%) 24% (16-32%) 18% (11-25%) 18% (11-25%) 19% (7-31%)
Human Services 2 13% (7-20%) 6%  (3-9%) 9% (5-13%) 27% (20-35%) 14% (8-19%) 15% (10-21%) 15% (9-21%)
* Survey 1 contained questions related to the behaviors of asking a veterinarian to examine cattle with clinical signs consistent with FMD in the absence of a known outbreak and
gathering and holding cattle at the date and time requested during an outbreak of FMD. Survey 2 contained questions related to asking a veterinarian to examine cattle with clinical
signs consistent with FMD during an outbreak of FMD and keeping cattle in their current location(s) during an outbreak of FMD.
Target population size for weighted proportions is 94,783 producers.
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The extent to which the listed agencies were perceived to care about the producer
was assessed by asking how strongly respondents agreed or disagreed with the statement
that each agency would act in their best interest in managing an outbreak of FMD. The
majority of respondents somewhat to strongly agreed that USDA, TDA, and the TAHC
would act in their best interest (66% and 68% for USDA, 72% and 77% for TDA, and
69% and 76% for the TAHC, for survey 1 and 2, respectively). For the remaining
agencies, 50% or less of respondents somewhat to strongly agreed that they would act in
their best interest in managing an outbreak of FMD. FEMA and EPA were the agencies
with the highest proportion of respondents indicating that they somewhat to strongly
disagreed that they would act in their best interest in managing an outbreak of FMD
(40% and 33% for FEMA and 42% and 39% for EPA, for Survey 1 and 2, respectively.)

Another aspect of trust which was assessed was the extent to which the listed
agencies would have the same goals as producers while managing an outbreak of FMD.
The majority of producers somewhat to strongly agreed that the USDA, TDA, and
TAHC would have the same goals as the respondents while managing an outbreak of
FMD (81% and 78% for USDA, 85% and 85% for TDA, and 85% and 82% for the
TAHC, for Survey 1 and 2, respectively.) Approximately half of all respondents
somewhat to strongly agreed that the Texas Health and Human Services, TCEQ, and US
Department of Health and Human Services would have the same goals as they would in
managing an outbreak of FMD (54% and 52% for Texas Health and Human Services,
53% and 50% for TCEQ, and 55% and 44% for the US Department of Health and

Human Services, for Survey 1 and 2, respectively.) At least 30% of respondents
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somewhat to strongly disagreed that the DHS, FEMA, and the EPA would share the
same goals as the respondent in managing an outbreak of FMD (30% and 30% for DHS,
31% and 34% for FEMA, and 34% and 33% for EPA, for Survey 1 and 2, respectively.)
Exploratory Factor Analysis

Exploratory factor analysis was performed for indirect (belief-based) measures of
attitudes, perceived behavioral control, and subjective norms, as well as, direct measures
of attitudes and the measures assessing trust in other producers, for each of the behaviors
of interest. Tables showing the factor loadings and scoring coefficients of the factor
analyses are presented in Appendix B.

Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD in the Absence of a Known Qutbreak (Behavior 1) - Factor analysis of the
behavioral beliefs shown in Table 6 weighted by their belief evaluations for behavior 1
produced a single factor (Eigenvalue 6.12, KMO 0.90), which explained 94% of the
variance in behavioral beliefs. The behavioral belief that requesting veterinary
examination would result in a delay in their ability to sell cattle did not load well on any
factor and had a very high uniqueness (0.98), so it was excluded from the factor analysis,
and its relationship with the behavioral intention analyzed directly. Factor analysis of
control beliefs shown in Table 7 weighted by their belief evaluation produced a single
factor (Eigenvalue 2.83, KMO 0.81), which explained 100% of the variance in control
beliefs. Factor analysis of normative beliefs shown in Table 8 weighted by their belief
evaluation resulted in a single factor (Eigenvalue 6.34, KMO 0.92), which explained

93% of the variance in normative beliefs. Factor analysis was also performed on direct
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measures of attitudes shown in Table 16, which resulted in the extraction of one factor
(Eigenvalue 3.39, KMO 0.84), which explained 100% of the variance in attitudes. A
series of six questions were used to assess producers’ trust in other producers, which
asked about how sure the respondent was that their neighbors, other cattle producers in
their area, and other cattle producers in Texas would ask a veterinarian to examine their
cattle and that these groups would take into consideration the consequences to the
respondent’s operation when deciding whether to contact a veterinarian or not. Factor
analysis of these questions resulted in a single factor (Eigenvalue 3.86, KMO 0.78),
which explained 89% of the variance in these beliefs.

Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD During a Hypothetical Qutbreak of FMD (Behavior 2) - Factor analysis of
behavioral beliefs shown in Table 6 weighted by their belief evaluations, towards
behavior 2 produced one factor (Eigenvalue 5.44, KMO 0.88), which explained 90% of
the variance in behavioral beliefs. As seen with requesting veterinary examination in the
absence of a known outbreak, the behavioral belief that requesting veterinary
examination would result in a delay in the ability to sell cattle did not load well on any
factor and had a very high uniqueness (0.87), so it was excluded from the factor analysis,
and its relationship with behavioral intention analyzed directly. One factor (Eigenvalue
3.17, KMO 0.82) was also extracted following factor analysis of control beliefs shown in
Table 7 weighted by their belief evaluation for behavior 2. This factor accounted for
98% of the variance in control beliefs. Factor analysis of normative beliefs shown in

Table 8 weighted by their belief evaluation also resulted in one factor (Eigenvalue 6.53,
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KMO 0.94), which explained 96% of the variance in normative beliefs. The six
questions used to assess attitudes toward requesting veterinary examination during a
hypothetical outbreak shown in Table 16 were also analyzed using factor analysis. A
single factor was extracted (Eigenvalue 2.82, KMO 0.81), which accounted for 96% of
the variance in attitudes towards behavior 2. Factor analysis of the questions used to
assess producers’ trust in neighbors and other producers resulted in a single factor
(Eigenvalue 4.03, KMO 0.75), which explained 86%% of the variance in these beliefs.
Gathering and Holding Cattle at the Date and Time Requested by Authorities
(Behavior 3) — Factor analysis of behavioral beliefs shown in Table 9 weighted by their
belief evaluations for behavior 3 resulted in the extraction of two factors (KMO 0.73).
Beliefs about reducing the economic impact on the producer and the US cattle industry,
stopping the spread of disease among the producer’s cattle and the US cattle industry,
knowing if the producer’s herd in infected, and feeling better about how the producer
manages their cattle loaded on the first factor (Eigenvalue 2.50). This factor accounted
for 40% of the variance in behavioral beliefs for behavior 3. Beliefs about cattle
suffering, the death of the producer’s cattle or their neighbor’s cattle, and reducing the
value of the producer’s cattle loaded on the second factor (Eigenvalue 2.16), which
accounted for an additional 35% of the variance in behavioral beliefs. Factor analysis of
control beliefs shown in Table 10 weighted by their belief evaluations for behavior 3
resulted in the extraction of a single factor (Eigenvalue 3.53, KMO 0.85), which
explained 100% of the variance in control beliefs. Similarly, factor analysis of normative

beliefs shown in Table 11 weighted by their belief evaluations resulted in a single factor
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(Eigenvalue 6.39, KMO 0.93), which accounted for 95% of the variance in normative
beliefs. The direct measures of attitudes toward behavior 3 shown in Table 17 were also
factor analyzed, which resulted in the extraction of a single factor (Eigenvalue 3.31,
KMO 0.81), which accounted for 95% of the variance in attitudes toward behavior 3.
Factor analysis of the questions used to assess producers” trust in neighbors and other
producers resulted in a single factor (Eigenvalue 4.14, KMO 0.77), which explained
88%% of the variance in these beliefs.

Maintaining Cattle in Their Current Location(s) During a Hypothetical
Outbreak of FMD (Behavior 4) — Factor analysis of behavioral beliefs shown in Table
12 weighted by their evaluations for behavior 4 resulted in the extraction of two factors
(KMO 0.73). Beliefs about reducing the economic impact on the producer and the US
cattle industry, stopping the spread of disease among the producer’s cattle and the US
cattle industry, the adequacy of the movement restriction to stop the spread of FMD, not
being blamed for the spread of FMD, and feeling better about how the producer manages
his/her cattle loaded on the first factor (Eigenvalue 3.40). Beliefs about movement
restrictions causing feed shortages or cattle suffering loaded on the second factor
(Eigenvalue 1.46). Similar to what was seen with the first two behaviors, the belief about
delaying the producer’s ability to sell cattle did not load well on any factor and had a
high uniqueness (0.84), so it was excluded from the factor analysis. Factor analysis of
control beliefs shown in Table 13 weighted by their evaluations for behavior 4 resulted
in two factors (KMO 0.68). Beliefs about the availability, delivery, and payment for

feed, adequate facilities for calves which cannot be moved, and the ability to set up
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disinfection procedures loaded on one factor (Eigenvalue 2.19). Beliefs about the
negative consequences of not moving animals (crowding, environmental damage, death
due to disease control measures) loaded on the second factor (Eigenvalue 1.69). The first
factor described 59% of the variance, while the second factor explained 46% of the
variance in control beliefs for behavior 4. Factor analysis of normative beliefs shown in
Table 14 weighted by their evaluations for behavior 4 resulted in a single factor
(Eigenvalue 6.58, KMO 0.91), which accounted for 92% of the variance in normative
beliefs. Unlike for the other behaviors, factor analysis of attitudes for behavior 4 shown
in Table 17 resulted in two factors (KMO 0.77). The first factor (Eigenvalue 3.02)
contained the attitude pairs unpleasant-pleasant, difficult-easy, and inconvenient-
convenient, which describe the experience of observing animal movement restrictions
(experiential attitudes). This factor explained 85% of the variance in attitudes towards
behavior 4. The second factor (Eigenvalue 0.92) contained the attitude pairs bad-good,
ineffective-effective, and harmful-beneficial, and explained 26% of the variance in
attitudes. This factor addressed the outcomes of observing a movement ban and can be
considered instrumental attitudes. Factor analysis of the questions used to assess
producers’ trust in neighbors and other producers resulted in a single factor (Eigenvalue
4.59, KMO 0.80), which explained 92% of the variance in these beliefs.

Risk Perception — Factor analyses of the risk perception measures on each
survey shown in Table 21 were performed. Factor analysis of these questions resulted in
two factors, regardless of survey (KMO 0.66 and 0.61 for Survey 1 and 2, respectively.)

The first factor (Eigenvalue 2.07 and 2.17, for Survey 1 and 2, respectively) contained
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beliefs about the overall risk posed by FMD to the producer and the US cattle industry,
as well as the likelihood of an outbreak of FMD in the producer’s operation and the US
cattle industry. The second factor (Eigenvalue 0.89 and 1.02, for Survey 1 and 2,
respectively) contained beliefs about the consequences of an outbreak of FMD for the
producer and the US cattle industry. Producers” belief about whether or not an outbreak
would be economically devastating for their operation loaded weakly on factor 1 and
predominantly on factor 2 (0.45 and 0.71 factor loadings for Survey 1 and 2,
respectively) for Survey 2.

Trust in Regulatory Agencies — Three sets of questions were used in each survey
to assess different aspects of trust (competency, caring, and shared goals) in regulatory
agencies. For both surveys, factor analysis of questions regarding the competency of the
listed agencies shown in Table 24 resulted in two factors (KMO 0.92 and 0.91 for
Survey 1 and 2, respectively). Producers” beliefs about how well DHS, EPA, FEMA,
Texas Dept of Health and Human Services, TCEQ, and the US Department of Health
and Human Services would manage their role during an outbreak of FMD loaded on the
first factor (Eigenvalue 6.67 and 6.30 for Survey 1 and 2, respectively). Beliefs related to
the USDA s managing of their role during an outbreak also loaded to a small extent on
this factor (0.50 and 0.49 factor loading for Survey 1 and 2, respectively). Beliefs related
to the primary agricultural agencies (USDA, TDA, and TAHC) loaded onto factor 2
(Eigenvalue 0.84 and 0.98 for Survey 1 and 2, respectively). Factor 1 explained 90% and
87% of the variance for Survey 1 and 2, respectively, in producers” beliefs about how

well each agency would manage their role during an outbreak of FMD, while factor 2
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explained 11% and 14% of the variance for Survey 1 and 2, respectively. Similar factor
loadings were seen for questions related to producers” beliefs about whether or not the
agencies would act in the producer’s best interest (“caring”) in managing an outbreak of
FMD shown in Table 25. Factor analysis of the “caring” measures resulted in two
factors (KMO 0.91 and 0.90 for Survey 1 and 2, respectively). Factor 1 (Eigenvalue 7.02
and 6.72 for Survey 1 and 2, respectively) contained beliefs about how strongly
producers agreed that DHS, EPA, FEMA, Texas Dept of Health and Human Services,
TCEQ, and the US Department of Health and Human Services would act in their best
interest. Beliefs related to the USDA acting in the producer’s best interest during an
outbreak also loaded to a small extent on this factor (0.50 and 0.46 factor loading for
Survey 1 and 2, respectively). This factor explained 88% and 86% of the variance in
these beliefs for Survey 1 and 2, respectively. The second factor (Eigenvalue 0.95 and
1.02 for Survey 1 and 2, respectively) contained beliefs related to the primary
agricultural agencies (USDA, TDA, TAHC) acting in the producer’s best interest, and
this factor explained 12% and 13% of the variance in these beliefs for Survey 1 and 2,
respectively. The last set of questions assessed producers” beliefs that the listed agencies
would have the same goals as the producer in managing an outbreak of FMD shown in
Table 26. Factor analysis of these beliefs for Survey 1 resulted in a two factor solution
(KMO 0.91). The first factor (Eigenvalue 6.52) contained beliefs relating to how
strongly producers agreed that DHS, EPA, FEMA, Texas Dept of Health and Human
Services, TCEQ, and the US Department of Health and Human Services would have the

same goals as the producer in managing an outbreak of FMD. This factor explained 83%
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of the variance in producer’s beliefs. The second factor (Eigenvalue 1.41) contained the
same beliefs related to the primary agricultural agencies (USDA, TDA, TAHC), and
explained 17% of the variance in producers” beliefs. Factor analysis of these questions in
survey 2 resulted in the same two factors; however, the analysis resulted in a boundary
solution (Heywood solution) in which the estimated communalities exceeded 1. The
occurrence of a Heywood solution casts doubt on the fit of the model produced by factor
analysis and indicates that the geometric assumptions underlying the likelihood ratio test
are violated.''* Although it is possible to use the results of the factor analysis with
cautious interpretation, it can lead to instability in multivariate models. Given the
consistency of the loadings in all of the trust in agencies variables” factor analyses, as
well as the results of the factor analysis in Survey 1, we elected to use the two variables
in Survey 2 that had the highest loadings for factor 1 and 2 from the factor analysis of
Survey 1, as possible predictors (surrogate variables) in the multivariate models for
Survey 2. FEMA has the highest factor loadings for factor 1 (0.93), and TDA had the
highest factor loadings for factor 2 (0.92).
Bivariable Analysis

Bivariable analysis using ordinal logistic regression was performed for all of the
predictors and demographics. Tables showing the results of the bivariable analyses for

each behavior are presented in Appendix C.
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Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD in the Absence of a Known Qutbreak (Behavior 1, Table C1) — The
variables which were unconditionally associated with a p-value <0.20 with an intent to
request veterinary examination of cattle with clinical signs consistent with FMD in the
absence of a known outbreak were: behavioral beliefs, normative beliefs, risk perception
related to the magnitude of consequences, moral obligation to request veterinary
examination of cattle with clinical signs consistent with FMD, moral obligation to
request veterinary examination of sick cattle, and trust in government agencies related to
shared goals. In addition, the following demographic variables were also associated (p
value=0.20) with an intent to request veterinary examination: age, education, gender,
prior experience with the brucellosis eradication program, number of steers owned,
percentage of income derived from cattle, reason for raising or owning cattle, specific
production practices (age and source verification, natural or non-certified organic
production, holistic resource management, participation in beef quality assurance
program, and organic production), and serving as an officer in a cattle producer
organization.

Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD During a Hypothetical Outbreak of FMD (Behavior 2, Table C2) — The
variables which were unconditionally associated with a p-value <0.20 with an intent to
request veterinary examination of cattle with clinical signs consistent with FMD during
an outbreak of FMD were: behavioral beliefs (overall factor and belief about delays in

the ability to sell cattle), control beliefs, perceived behavioral control, moral norms
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related to requesting veterinary examination of cattle with clinical signs of FMD and
sick animals in general, descriptive subjective norms, risk perception related to overall
risk and probability as well as the magnitude of the consequences posed by the risk, and
trust in agricultural agencies related to how well they will manage their role during an
outbreak. In addition, age, education, race, prior experience with the federal bovine
tuberculosis eradication program, membership in a cattle producer organization, the
reason for raising or owning cattle, and specific production practices (integrated
resourced management, organic production practices, holistic resource management,
participation in a beef quality assurance program, seedstock production, participation in
branded beef programs, and age and source verification), and the number of steers
owned were also associated (p value=0.20) with behavior 2.

Gathering and Holding Cattle at the Date and Time Requested by Authorities
(Behavior 3, Table C3) — The explanatory variables unconditionally associated with
behavior 3 (p value=0.20) were: behavioral beliefs related to the positive consequences
of gathering and holding cattle; control beliefs; normative beliefs; attitudes; risk
perception related to the perception of the magnitude of the consequences of an outbreak
of FMD; perceived behavioral control; moral obligation to gather and hold cattle; trust in
other producers; trust in government agencies based on perceptions of competency in
managing their role during an outbreak of FMD; whether or not the agencies care about
the producer, and shared goals in managing an outbreak of FMD; and injunctive and
descriptive subjective norms. Demographic variables which were associated (p

value=0.20) with behavior 3 included race, number of beef cows, percentage income
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derived from cattle, reason for raising or owning cattle, and specific production practices
(natural or non-certified organic production, integrated resource management, stockers,
grass-finished cattle, organic production, conventional cow-calf production, and
participation in a branded beef program.)

Maintaining Cattle in Their Current Location(s) During a Hypothetical
Outbreak of FMD (Behavior 4, Table C4) — All of the belief-based measures were
unconditionally associated (p value=0.20) with an intention to obey animal movement
restrictions during an outbreak of FMD. In addition, direct measures of attitudes,
perceived behavioral control, and descriptive subjective norms, risk perception related to
the perception of the magnitude of the consequences associated with FMD, trust in other
producers to obey animal movement restrictions, and trust in agricultural agencies
related to perceptions of their competency to manage their role during an outbreak of
FMD, whether they care about the producer, and shared goals in managing an outbreak
of FMD, were also unconditionally associated with behavior 4 at p value=0.20. The
demographic variables which were unconditionally associated with behavior 4 were:
gender, education, race, percentage of income derived from cattle, reason for owning or
raising cattle, number of steers owned, and the specific production practices (integrated
resource management, organic production, holistic resource management, participation

in beef quality assurance program, and conventional cow-calf production).
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Multivariable Regression Analysis

Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD in the Absence of a Known Outbreak (Behavior 1) — The results of the
ordinal logistic regression for behavior 1 are presented in Table 27. Producers” beliefs
about the consequences of requesting veterinary examination was significantly
associated with their intent to do so. Producers who felt that requesting veterinary
examination will reduce the economic impact of FMD, stop the spread of disease, allow
them to know the cause of disease in their herd, improve the well-being and productivity
of their cattle, improve the profitability of their operation, and make them feel better
about their cattle were significantly more likely to intend to request veterinary
examination (OR 10.34, p value<0.001). In addition, producers” who believed that other
producers like themselves would request veterinary examination of their cattle in the
same situation were more likely to intend to request veterinary examination (OR 2.84 for
producers who strongly agreed, p value<0.05). Producers with the highest levels of trust
in agricultural government agencies (USDA, TDA, and TAHC), as indicated by their
beliefs in how well these agencies would manage their role during an outbreak of FMD,
were also more likely to intend to request veterinary examination of their cattle (OR 1.24
for highest category of trust, p value<0.05). Conversely, as producers” perceptions of the
magnitude of the consequences associated with FMD increased, they were less likely to
intend to request veterinary examination of cattle with clinical signs consistent with
FMD (OR 0.04 for highest category, p value<0.001). Prior experience with either the

federal brucellosis or bovine tuberculosis eradication programs, or the presence of 50 or
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greater head of steers on an operation also increased the odds that a producer would

intend to request veterinary examination (OR 9.11 and 9.10 for federal programs and

>50 head of steer, respectively, p value<0.01). The proportional odds assumption was

met for this model (p value=0.578).

Table 27 — Final, multivariable ordinal logistic regression model of factors associated
with Texas cow-calf producers” intent to request veterinary examination of cattle with

clinical signs consistent with FMD in the absence of a known outbreak of FMD.

Sampling weights were included in the analysis in order to take into account complex
sampling strategy and survey response.

Predictor Level of variable OR (SE) P-value
Factor of Behavioral beliefs” - 10.34*  (6.57) 0.000
Subjective norm- other producers Strongly disagree 0.10  (0.25)
like themselves would request vet  Mostly disagree 0.21 (0.22)
examination Neither agree nor disagree - -

Mostly agree 2.84 2.27)

Strongly agree .22 (1.14) 0.044
Trust — competency of agricultural < -1 s.d. from mean - -
agencies Within -1 s.d. from mean 0.09 (0.08)

Within 1 s.d. from the mean 0.55 (0.49)

> 1 s.d. from mean 1.24  (1.70) 0.038
Risk perception — magnitude of the < -1 s.d. from mean - -
consequences Within -1 s.d. from mean 1.64 (1.50)

Within 1 s.d. from the mean 5.05 4.57)

> 1 s.d. from mean 0.04  (0.05) 0.000
Experience with either brucellosis
or bovine tuberculosis federal No - -
eradication programs Yes 9.11 (6.64) 0.002
Largest number of steers or
stockers located on operation Less than 50 head - -
during the year 50 head or more 9.09 (7.62) 0.008

* This variable was linear in the log odds and entered into the model as a continuous variable. The reported odds ratio represents the
factor change in the odds for a standard deviation increase in behavioral beliefs.

s.d. = standard deviation

Log-likelihood of full model compared to intercept only model (13 d.f.) =27626.81, p value<0.001

McFadden’s adjusted R? = 0.625
McKelvey and Zavoina’s R>=0.998

n=390, target population size for weighted estimates is 94,783 producers
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Requesting Veterinary Examination of Cattle with Clinical Signs Consistent
with FMD During a Hypothetical Qutbreak of FMD (Behavior 2) — The results of the
ordinal logistic regression for behavior 2 are shown in Table 28. Similar to requesting
veterinary examination of animals in the absence of an outbreak, producers” beliefs
about the consequences of requesting veterinary examination was significantly
associated with their intention to do so, and the more strongly producers believe in the
positive consequences of requesting veterinary examination, the more likely they are to
intend to contact a veterinarian (OR 14.38, 12.43, and 24.55 for each category, p
value<0.01). Producers, who perceived that the risk posed by FMD to their operation
and the US cattle industry was great, and that the probability of an outbreak of FMD in
the next 5 years was high, were more likely to intend to request veterinary examination
of cattle with clinical signs of FMD during a disease outbreak (OR 3.81, 29.47, and 1.2
for each category of risk perception, p value<0.01). Producers who did not feel that the
consequences of an FMD outbreak would be large for themselves or the US cattle
industry were less likely to request veterinary examination (OR 0.19, p value<0.05).
Prior experience with either bovine tuberculosis or brucellosis eradication campaigns
decreased the odds that a producer would request veterinary examination of cattle with
clinical signs of FMD during an outbreak of FMD (OR 0.15, p value<0.01). Producers
over the age of 50 were also significantly less likely to request veterinary examination of
their cattle (OR 0.07, p value<0.01). The proportional odds assumption was met for this

model (p value=0.08).
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Table 28 — Final, multivariable ordinal logistic regression model of factors associated
with Texas cow-calf producers” intent to request veterinary examination of cattle with
clinical signs consistent with FMD during an outbreak of FMD. Sampling weights were
included in the analysis in order to take into account complex sampling strategy and

survey response.
Predictor Level of variable OR (SE) P-value
Factor of behavioral beliefs  <-1 s.d. from mean -

Within -1 s.d. from mean 14.81 (13.77)

Within 1 s.d. from the mean 13.04 (7.69)

> 1 s.d. from mean 2491 (20.93) 0.000
Risk perception — overall <-1 s.d. from mean - -
risk and probability Within -1 s.d. from mean 3.72 (2.87)

Within 1 s.d. from the mean 24.94 (22.78)

> 1 s.d. from mean 1.19 (0.86) 0.004
Risk perception — < -1 s.d. from mean --- ---
magnitude of the Within -1 s.d. from mean 0.19 (0.15)
consequences Within 1 s.d. from the mean 1.06 (0.90) 0.012
Experience with brucellosis
or bovine tuberculosis No - -
federal eradication programs ~ Y€S 0.15 (0.08) 0.000
Age Less than 50 years of age --- -

50 years of age or greater 0.07 (0.05) 0.000

s.d.= standard deviation

Log-likelihood of full model compared to intercept only model (10 d.f.) =23089.28, p value<0.001

McFadden's adjusted R* = 0.420
McKelvey and Zavoina’s R*=0.997

n=>500, target population size for weighted estimates is 94,783 producers
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Gathering and Holding Cattle at the Date and Time Requested by Authorities
(Behavior 3) —The results of the ordinal logistic regression for gathering and holding
cattle are presented in Table 29. The more strongly that producers believed that
gathering and holding their cattle would: reduce the economic impact on the producer
and the US cattle industry, stop the spread of disease among the producer’s cattle and the
US cattle industry, allow them to know if their herd in infected, and make them feel
better about how they manage their cattle, the more likely they are to gather and hold
their cattle when requested (OR 2.90, p value<0.01). Producers who felt that they had
the facilities, manpower, and financial resources necessary to gather and hold their
cattle, who lived close enough to their cattle, and whose cattle were tame enough to be
gather and held were also more likely to intend to gather and hold them at the date and
time requested (OR 2.89, p value<0.01). Trust in other producers to gather and hold their
cattle and to take into account the consequences to the respondent’s operation was also
significantly associated (OR 2.33, p value<0.01) with the intention to gather and hold
cattle during an outbreak of FMD. Risk perception related to the magnitude of the
consequences of FMD had an inverse relationship to producers” intentions to gather and
hold their cattle. As the perception of the risk increased, the odds of a producer intending
to gather and hold their cattle decreased (OR 0.25 for highest category, p value<0.02).

The proportional odds assumption was met for this model (p value=0.10).
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Table 29 — Final, multivariable ordinal logistic regression model of factors associated
with Texas cow-calf producers” intent to gather and hold their cattle at the date and time
requested during an outbreak of FMD. Sampling weights were included in the analysis
in order to take into account complex sampling strategy and survey response.

Predictor Level of variable OR (SE) P-value
Factor of behavioral beliefs™ " - 2.46" (0.97) 0.001
Factor of control beliefs® --- 2.62° (0.98) 0.002
Trust — other producers® --- 227 (0.58) 0.001
Risk perception — magnitude of the < -1 s.d. from mean - -
consequences Within -1 s.d. from mean 3.27 (2.67)

Within 1 s.d. from the mean  0.32 (0.22)

> 1 s.d. from mean 0.25 (0.34) 0.011

* These variables were linear in the log odds and entered into the model as continuous variables. The reported odds ratio represents
the factor change in the odds for a standard deviation increase in the explanatory variable.

® This factor only contained beliefs about reducing the economic impact on the producer and the US cattle industry, stopping the
spread of disease among the producer’s cattle and the US cattle industry, knowing if the producer’s herd in infected, and feeling
better about how the producer manages his or her cattle.

s.d. = standard deviation

Log-likelihood of full model compared to intercept only model (6 d.f.) = 17030.771, p value<0.001

McFadden’s adjusted R = 0.409

McKelvey and Zavoina’s R>=0.996

n=449, target population size for weighted estimates is 94,783 producers

Maintaining Cattle in Their Current Location(s) During a Hypothetical
Outbreak of FMD (Behavior 4) — The results of the ordinal logistic regression for
maintaining cattle in their current location(s) during an outbreak of FMD are presented
in Table 30. Producer attitudes about the experience of obeying animal movement
restrictions were a significant predictor of their intention to comply. The less unpleasant,
difficult, or inconvenient the producer felt that maintaining their cattle in place during an
outbreak would be, the greater the odds that they would intend to do so (OR 13.48 for
highest category, p value<0.05). In addition, producers who believed that they owned or
had access to adequate feed, had facilities for calves born, and were able to set up
appropriate disinfection procedures for themselves and their employees were more likely

to intend to comply with animal movement restrictions (OR 88.02 for the highest
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category, p value<0.001). Producers beliefs about what other producers like themselves
would do in the same situation also had a significant effect on their intention to comply,
and the odds of intending to comply were over 6 times greater for producers who agreed
that other producers like themselves would comply with the movement restrictions (p
value<0.001) in comparison to those who neither agreed nor disagreed. Increased
perception of the risk posed by FMD in terms of the overall risk and probability of an
outbreak was associated with a decreased intention to obey movement restrictions during
an outbreak (OR for highest category 0.55, p value<0.05). The proportional odds
assumption was met for this model (p value=0.42).

Table 30 — Final, multivariable ordinal logistic regression model of factors associated
with Texas cow-calf producers” intent to obey animal movement restrictions during an

outbreak of FMD. Sampling weights were included in the analysis in order to take into
account sampling and survey response.

Predictor Level of variable OR (SE) P-value
Factor of attitudes — <_1 s.d. from mean — —
unpleasant-pleasant, difficult- g0 1§ 4 of the mean 261 (221)

easy, inconvenient-convenient
From the mean to >1 s.d. from the

13.55  (13.78)  0.037
mean

Factor of control beliefs —
feed, facilities, and

Less than -1 s.d. from mean - -

disinfection -1 s.d. to the mean 14.88  (11.71)

Elr:;ll the mean to >1 s.d. from the 8756  (100.78)  0.001
Normative beliefs — other Somewhat to strongly disagree 0.06 (0.07)
producers like myself would Neither agree nor disagree - -

Somewhat to strongly agree 6.12 4.78) 0.000
Risk perception — overall risk ~ Less than -1 s.d. from mean - -
and probability -1 s.d. to the mean 17.71  (19.26)

0 to I s.d. from the mean 1.88 (1.54)

>1 s.d. from the mean 0.55 (0.60) 0.011

s.d. = standard deviation

Log-likelihood of full model compared to intercept only model (9 d.f.) = 7149.654, p value<0.001
McFadden’s adjusted R? = 0.403

McKelvey and Zavoina’s R>=0.996

n=483, target population size for weighted estimates is 94,783 producers.
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Discussion

The overall purpose of this study was to identify key behaviors related to FMD
detection and control for which producer compliance could potentially be reduced, and
to identify the factors (salient beliefs and other social or psychological factors) which
may influence producers” intentions to comply with disease detection and control. In
general, a high proportion of producers intend to request veterinary examination of cattle
with clinical signs consistent with FMD (92% - 94% mostly to strongly agree), to gather
and hold their cattle at the date and time requested by authorities (91% mostly to
strongly agree), and to observe animal movement restrictions (97% mostly to strongly
agree). This finding is consistent with the experiences shared by Texas regulatory animal
health authorities during the qualitative phase of this study, who suggested that less than
10% of cattle producers would refuse to gather and hold their cattle for inspection.
Similarly, a NAHMS report, based on the Beef 2007-08 study conducted in 24 US states
and representing almost 80% of US cattle producers, reported that 95.5% of operations
would contact a private veterinarian if an animal was suspected of having FMD.""” This
high level of anticipated compliance indicates that Texas cow-calf producers strongly
support the detection and control of FMD, despite the potential for serious economic
consequences for their own operations.

The correlation between the level of intentions reported in this study and actual
performance of the behaviors is unknown. Hrubes, Ajzen, and Daigle® found greater
than 60% correlation between reported intentions and self-reported hunting behavior,

while Giles and Cairns’’ reported a correlation of 75% for intent to donate blood with
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actual blood donation. Numerous studies have reported much smaller
correlations.”**"*"!1*® Within the context of the Theory of Planned Behavior, behavior is
assumed to be influenced by both intentions to perform the behavior and the person’s
actual behavioral control over performing the behavior.”’ Simply intending to perform a
behavior is unlikely to result in behavioral performance if a person lacks the knowledge,
skills, or resources to carry out their intention. In this study, producers” perceived
behavioral control for each of the behaviors was relatively high. Greater than 90% of
respondents mostly to strongly agreed that they were confident they could perform each
of the studied behaviors; however, producers were less likely to agree that the
performance of the behaviors was completely under their control. As a result, we would
anticipate that the intentions reported in this study would correlate well with behavior.
However, final performance of these behaviors will be influenced by additional factors
affecting behavioral control such as resources, skills, and knowledge.

Producer attitudes toward reporting cattle with clinical signs consistent with
FMD to a veterinarian in the absence of a known outbreak were generally favorable,
with approximately 80% of producers indicating that it was mostly to very good,
effective, or beneficial, while 10% indicated that it was mostly to very inconvenient,
unpleasant, or difficult. Social pressure, both perceived social pressure and beliefs about
what other producers would do, and perceived behavioral control for reporting clinically
suspect cattle to a veterinarian, were relatively high. The majority of producers felt a
moral obligation to request veterinary care, both in the specific situation included in this

study, as well as for sick animals in general. Trust in other producers to report clinically
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suspect cattle and to take into account the considerations to a producer’s operation was
high, and did not differ based on whether an outbreak was known to be present or not.

The theoretical framework developed for this study proved to be relevant for
explaining producers” intentions to request veterinary examination of cattle with clinical
signs of FMD, with many of the proposed constructs unconditionally associated with
intent to request veterinary examination. When examined using multivariable modeling,
the level of producers” intentions to request veterinary examination was determined by
their behavioral beliefs about the consequences of this action (indirect measure of
attitudes), descriptive norms about what other producers would do, trust in agricultural
agencies ability to manage their role during an outbreak, and their perception of the risk
of FMD related to the potential magnitude of the consequences of an outbreak. In
addition, producers who had previous experience with either of the federal brucellosis or
bovine tuberculosis eradication campaigns or who had more than 50 head of steers were
more likely to report cattle with clinical signs consistent with FMD to a veterinarian.

Cow-calf producers are less likely to disagree with the intention to report
clinically suspect cattle to a veterinarian when an outbreak of FMD is known to be
present (8% mostly to strongly disagree vs. 3% mostly to strongly disagree for reporting
in the absence of or during an outbreak of FMD, respectively.) Attitudes towards,
perceived behavioral control for, and trust in others for reporting clinically suspect cattle
were similar whether an outbreak was present or not. However, perceived social pressure
for reporting increased during an outbreak (11% vs. 25%, prior to and during an

outbreak of FMD.) Similarly, when an outbreak was known to be present, producers



171

were more likely to feel a moral obligation to seek veterinary care (43% vs. 64%
strongly agree prior to and during an outbreak of FMD, respectively.) During an
outbreak, the level of producers” intentions to request veterinary examination was
determined only by their behavioral beliefs about the consequences of this action
(indirect measure of attitudes), and their perception of the risk posed by FMD, related to
both overall risk and probability as well as the magnitude of the consequences. The
effect of prior experience with federal disease eradication programs was reversed during
an outbreak, so that producers who indicated that they had experience were less likely to
report clinically suspect animals, while producers over the age of 50 were also less likely
to report.

Both prior to and during an outbreak of FMD, producers who felt that requesting
veterinary examination will reduce the economic impact of FMD, stop the spread of
disease, allow them to know the cause of disease in their herd, improve the well-being
and productivity of their cattle, improve the profitability of their operation, and make
them feel better about how they manage their cattle were significantly more likely to
intend to request veterinary examination. For both of these models, behavioral beliefs
(an indirect measure of attitude) were a better predictor of behavior than direct measures
of attitudes. The reason for this distinction in unclear, although behavioral beliefs have
been shown to be a better predictor of behavior in other studies.® Research examining
the effects of prejudicial attitudes on discriminatory behavior also found that attitudes
were not a good predictor of behavior."”” Studies suggested that although prejudice was

still very much present, it had become subtle and perhaps even unconscious. This led to
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the idea that attitude scales which captured explicit attitudes about prejudice and
stereotypes were incapable of capturing the implicit attitudes that influenced actual
behavior."””'®” Given the recent emphasis on producer education for FMD in the US,
and the extensive media coverage of large and costly outbreaks of FMD in other
countries, producers” explicit attitudes toward the behaviors investigated in this study
may not correspond with their implicit attitudes. This may explain why underlying
beliefs, rather than a global measure of attitudes more accurately predicts intentions.
The significance of behavioral beliefs in influencing intentions to report
suspicious cases to a veterinarian suggests that risk communication aimed at
encouraging reporting needs to address beliefs about the consequences of reporting. As
discussed previously, producers who do not understand what would happen once they
contact a veterinarian may be reluctant to call the veterinarian in the first place.®® Trust
in agricultural agencies related to their ability to manage their role during an outbreak
was also a determinant of producers” intentions to report clinically suspect cattle prior to

an outbreak. Palmer et al.”

examined the effect of trust on biosecurity and reporting of
disease among West Australian farmers using qualitative analysis of in-depth interviews.
They found that trust was a key contributor to perceived risk, and perceived risk
influenced farmers” decisions regarding reporting diseased animals. Lack of trust in
government officials was also identified as a limitation affecting the reporting of pigs
with clinical signs of classical swine fever in the Netherlands®®, and an important factor

influencing farmers” trust in government-derived messages regarding biosecurity.”” Our

findings suggest that increased transparency in both the reporting process and what to
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expect in the time between when a report is made and a farm is declared free of the
disease is important not only for building and maintaining trust among all the actors
involved, but also for strengthening behavioral intentions.

In addition to behavioral beliefs, risk perception was also found to be an
important determinant of intentions to report cattle with signs of FMD. Producers’
perceptions of the magnitude of the consequences posed by an outbreak of FMD affected
reporting both prior to and during an outbreak. Prior to an outbreak, low to moderate
levels of risk perception related to the magnitude of the consequences increased the
intent to report, while high levels of risk perception related to the magnitude of the
consequences decreased reporting. During an outbreak, risk perception related to both
the overall risk and probability of an outbreak, as well as the magnitude of the
consequences, increased intent to report.

The reason for the differential effect of risk perception prior to an outbreak is
unclear. Examination of the relationship between the individual variables which
comprise this risk factor and reporting intentions was complicated by low cell counts in
some categories, which would not allow the model to estimate standard errors. However,
over 70% of respondents in both surveys indicated that an outbreak of FMD would be
economically devastating for the US cattle industry and for their operation in particular,
so it seems unlikely that the differential effect is to due to differences in the two
variables that comprised this factor. In general, increased risk perception has been found
to correlate with increased behavioral performance (or behavioral intentions) for

behaviors which reduce the perceived risk."'" Among health behaviors, risk perception
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is often conceptualized as some combination of perceived likelihood, perceived
susceptibility, and perceived severity of the consequences.'®* A meta-analytic review of
the effect of each of these measures on vaccination behavior among adults found that
perceived severity of the consequences had the least predictive validity (r=0.16) of the
three measures.'®' However, producer behavior related to an outbreak of FMD is very
different than many of the common behaviors for which risk perception has been studied
extensively, such as vaccination, climate change, or radon testing of homes. Based on
the results of the models presented here, we can speculate that producers who view
economic devastation as a potential outcome of an outbreak of FMD are more likely to
report clinically suspect cattle. However, if economic devastation is seen as a certainty,
producers are less likely to report. Once an outbreak has been identified, increased risk
perception related to overall risk, probability, and consequences, leads to increased
reporting. This finding is relevant to the design of effective risk communication
practices. While fear may be the emotion most conducive to action, hopelessness can
lead to inaction.'® In the past, many emergency response plans seemed written to induce
hopelessness — all animals would be destroyed, farms would be shut down and isolated,
and businesses and livelihoods left to recover on their own whether they had the disease
or not. However, increasing effort has been made to incorporate the idea of business
continuity into emergency response plans, focusing on ways to reduce the economic
losses suffered by livestock producers during an outbreak. Current US response plans for
FMD describe business continuity as allowing “critical agricultural and food industries

to maintain typical business, or quickly return to business during a disease response,
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after the risk of disease spread or threat to public health has been effectively managed.”
The results of our study would suggest that risk communication designed to encourage
the reporting of suspicious cases prior to an outbreak may be more successful as
business continuity planning, as part of FMD outbreak response, becomes more well-
known.

Prior experience with the federal brucellosis or bovine tuberculosis programs was
also an important determinant of producers’ intent to report both prior to and during an
outbreak of FMD. In the absence of a known outbreak, experience with federal programs
increased reporting, while the opposite effect was seen if an outbreak was already on-
going. Again, the reason for this differential effect is not clear based on the information
we collected; however, consistent with other studies, it is clear that how disease control
and eradication programs are handled in the past can have serious implications for the

7995124 Unfortunately, what happened during these

behavior of producers in the future.
disease control programs is now in the past, and it would be difficult to target
communications based on whether or not a producer had previous experience. Instead,
communications aimed at improving trust are more likely to be effective in influencing
producers” intentions to report clinically suspect cattle.

Other demographic variables which were identified in the intent to report models
included greater than 50 head of steers owned and whether or not the producer was over
50 years of age. The influence of steer number is particularly interesting. Drawing upon

the qualitative work done in the first stage of this study, producers often perceive steers

to be at higher risk for FMD due to their frequent movements and commingling with
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animals from other herds. This perception is confirmed in the multivariable model, with
producers who own more than 50 head of steers significantly more likely to request
veterinary examination of cattle with clinical signs consistent with FMD. During an
outbreak, presumably the additional risk posed by steers would diminish as movement
restrictions are put into place, and accordingly, we found that steer number was no
longer significant when the scenario used to introduce the intention question indicated
that an outbreak was already present.

Producer attitudes toward gathering and holding their cattle at the date and time
requested by authorities during an outbreak of FMD were mixed, with approximately
70% of producers indicating that it was mostly to very good, effective, or beneficial,
while 10-20% indicated that it was mostly to very inconvenient, unpleasant, or difficult.
Social pressure, both perceived social pressure and beliefs about what other producers
would do, and perceived behavioral control for gathering and holding cattle, were
relatively high. The majority of producers felt a moral obligation to gather and hold their
cattle. Trust in other producers to gather and hold their cattle and to take into account the
considerations to a producer’s operation was also high, although respondents expressed
slightly higher levels of trust in their neighbors or producers in their area versus other
producers in Texas.

The level of producers” intentions to gather and hold their cattle was determined
by their behavioral beliefs about the consequences of this action (indirect measure of
attitudes), control beliefs about the barriers to this action (indirect measure of perceived

behavioral control), trust in other producers to gather and hold their cattle and take into
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the consequences to the respondent’s operation, and their perception of the risk of FMD
related to the magnitude of the consequences. The more strongly producers believe in
the positive consequences of gathering and holding their cattle such as reducing the
economic impact on their operation and the US cattle industry, stopping the spread of
disease within their operation and the US cattle industry, making them feel better about
how they manage their cattle, and allowing them to know if their herd is infected as well,
the more likely they are to intend to gather and hold their cattle. Beliefs about the
negative consequences of gathering and holding were not a significant predictor of
behavior, possibly due to the high degree of uncertainty related to these beliefs. Beliefs
about the availability of manpower, financial resources, and facilities to gather cattle,
distance between the producer and animals, and the disposition of the cattle (tame vs.
feral) are also important determinants of the intent to gather and hold cattle. These
beliefs, both behavioral and control beliefs, represent key targets for risk
communication, and strengthening these beliefs can improve cooperation. However,
during an outbreak, disease control measures may run counter to reinforcing these
beliefs. For example, the scale of disease spread may mean that diagnostic testing of
individual herds is not possible, which may reduce producers” belief that gathering and
holding their cattle will allow them to know if their herd is infected as well. Failure to
communicate the reasons why diagnostic testing is not possible and how that decision
was reached could negatively impact producers” cooperation in gathering and holding

their cattle.
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Producers” trust in other producers to gather and hold their cattle was also a
significant determinant of their intention to gather and hold their cattle. During an
outbreak, livestock owners can become isolated, cut off from the social network that is
an integral part of farming.®'® One of the communication challenges that may be
encountered during an outbreak is how to maintain the communication within and
mutual support of the wider agricultural community, which can lead to increased trust in
what other producers are doing. Media reports may focus on producers who are not
complying, which can amplify the sense that producers in general do not support the

6135136 These reports may need to be balanced by other

disease control measures.
communication sources and means. Arranging for community meetings of livestock
producers and other interested groups can help to facilitate communication and maintain
trust within the agricultural community. Given the biosecurity challenges faced during
an outbreak of FMD, virtual meetings using online networking tools may provide a
useful alternative to the traditional meeting or event. Social networking sites could also
provide a useful forum for producers to share their experiences, while decreasing the
sense of isolation.

Similar to reporting prior to an outbreak, risk perception related to the magnitude
of the consequences was associated with a decrease in the intent to gather and hold
cattle. Again we would conclude that not only communicating plans for business

continuity, but having them active and in place during an outbreak, will play an

important role in promoting producer cooperation.
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As seen with gathering and holding, producer attitudes toward obeying animal
movement restrictions during an outbreak of FMD were mixed, with over 70% of
producers indicating that it was mostly to very good, effective, or beneficial, while 10-
20% indicated that it was mostly to very inconvenient, unpleasant, or difficult. Social
pressure, both perceived social pressure and beliefs about what other producers would
do, and perceived behavioral control for keeping cattle in place during an outbreak, were
relatively high. Over 90% of respondents mostly to strongly agreed that they had a moral
obligation to ensure adequate feed and water for their cattle, protect their cattle from
exposure to diseased animals, and prevent the spread of disease from their cattle to
someone else’s cattle. Trust in other producers to obey animal movement restrictions and
to take into account the considerations to a producer’s operation was somewhat high
with greater than 60% of respondents mostly to extremely sure that other producers
would obey animal movement restrictions and 50-60% mostly to extremely sure that
other would take into account the consequences to the respondent’s operation when
deciding whether or not to obey movement restrictions. The level of producers’
intentions to obey animal movement restrictions was determined by: their attitudes
related to how unpleasant, difficult, and inconvenient it would be; control beliefs about
the availability of feed, facilities for calves, and the ability to establish disinfection
procedures for themselves and their employees; beliefs about what other producers like
themselves would do; and perception of the risk posed by FMD related to the overall risk

and probability of an outbreak.
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Animal movement restrictions play an important role in reducing the spread of
disease during an outbreak;'® however, these restrictions are likely to result in
difficulties for producers in terms of feed availability, space, and the movement of
people and goods. Not surprisingly, producer attitudes related to how inconvenient,
unpleasant, and difficult obeying the restrictions will be are an important predictor of
their intent to comply. Although some degree of inconvenience and difficulty is
inevitable, timely communication in the early stages of an outbreak can help producers
prepare for the consequences of movement restrictions, while efforts to support
communication related to a producer’s social network can help to alleviate the sense of
isolation and unpleasantness that comes from movement restrictions. In addition, since
normative beliefs related to what “other producers like myself” would do are also a
significant predictor of intent to obey movement restrictions, maintaining
communication and interaction among the agricultural community is again important. As
discussed in the previous chapter, emergency response plans need to include plans to
help distribute feeds, maintain the availability of basic veterinary care, and allow for the
movement of animals due to crowding or feed shortages, while avoiding the spread of
the disease.

Risk perception was also associated with producers” intentions to obey animal
movement restrictions, and as seen with previous behaviors, increased perception of the
risk related to the overall risk and probability of an outbreak resulted in decreased
intentions to obey movement restrictions. The reasons for this effect are not clear based

on this analysis. Palmer et al.” in their examination of biosecurity and reporting
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practices among West Australian farmers found that trust in government agencies
seemed to influence producers’ perceptions of the risk posed by various diseases, and
that their risk perception in turn affected their behavior. In the current study, it is
possible that the effect of risk perception reflects underlying effects of trust. When risk
perception was included in the model, none of the factors related to trust were
significant. Further analyses are needed to better understand the relationship between
trust and risk perception in this data.

Consistent with the Theory of Planned Behavior, each of the behaviors identified
during this study as key behaviors for producer cooperation in the detection and control
of FMD were predicted by a relatively small number of predictors. Unfortunately, we
were not able to adjust the estimates in each of the models by common socio-
demographic variables such as age, gender, and education. When these factors were
forced into the model, the model estimates became unstable and in some instances, the
model would not converge. This result was probably due to a combination of factors.
Overall, the number of producers who do not intend to perform the behaviors was small,
and with the addition of more categorical variables to the model, small cell counts
quickly become an issue. In addition, due to the sensitivity of the ordinal logistic
regression model to the proportional odds assumption, adding non-significant predictors
to the model can lead to a violation of this assumption and questionable validity of the
model overall. The effect of these socio-demographic variables on intentions may need
to be explored separately, apart from the other predictors, or by using an alternative

analytical approach.
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Although the number of producers who indicated that they do not intend to
comply with the behaviors examined is noteworthy, it is difficult to predict what the
effect of their non-compliance would be in the face of an outbreak. The response rate for
this study was only 27-29%, depending on survey. Although a low response rate was
anticipated due to the use of a lengthy postal survey and oversampling was used to
ensure an adequate number of completed questionnaires, caution is warranted in
interpreting the results in general. As in any survey, the potential for response bias is
great. Since response bias is a form of selection bias, we cannot predict whether the
estimates of producer compliance are too low or too high. However, as current disease
spread models often assume that producers can and will comply our results would
suggest that behavioral factors should be included in and explored with disease spread
modeling.

Intuitively and based on identified factors known to influence outbreak size and
severity, producer behavior should have a significant effect on the extent and length of
an outbreak. A better understanding of the effects of producer behavior during disease
outbreaks can allow for the more effective use of limited surveillance and movement
enforcement resources. The models developed during this study identify key beliefs and
perceptions that need to be addressed through planning and communication.
Understanding the factors which are most likely to affect producer cooperation can help

clarify communication objectives and serve as a foundation for message development.
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to identify key behaviors during an outbreak of
FMD for which producer compliance may be reduced, to examine currently held beliefs
about the consequences of, barriers to, and social pressures for each of the identified key
behaviors, and to determine which of the identified beliefs and factors are most
significantly associated with producers” intentions to perform these key behaviors.
Understanding the factors and beliefs influencing cattle producers” behavior during an
outbreak of FMD can provide a useful foundation for risk communication strategies.
However, risk communication is not a substitute for effective policy, planning, and
implementation of emergency response plans. Just as producers” beliefs can highlight
where communication is adequate or lacking, they also indicate where plans are
inadequate or inappropriate.

Based on the results of this study and best practices in risk communication, the
following recommendations are made for both emergency response planning and risk
communication:

1. To enhance reporting of suspect cases of FMD:
a. Tailor risk communication messages and strategies to the specific
situation, since producers” beliefs may vary depending on whether or not

an outbreak is already known to be present in the area.
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b. Address beliefs about the consequences of reporting. Increased
transparency in both the reporting process and what to expect in the time
between when a report is made and a farm is declared free of the disease
can help prepare producers for the process and build and maintain trust
between everyone involved in the identification of an outbreak of FMD.

c. Ensure that producers are familiar with the clinical signs that should
signal the need to call their veterinarian and that they understand which
animals may be at greatest risk for FMD introduction.

d. Raise awareness of the community consequences of FMD and the effects
of disease outbreaks on “the average operation” in order to augment
perceived pressure from the surrounding community and other producers
for reporting of suspect cases of FMD.

e. Plan for and communicate plans for business continuity during an
outbreak of FMD in order to inform producers” perception of the risk
posed by FMD. Make information about compensation for herds
depopulated during the control of FMD widely available during an
outbreak in order to reduce the perception that an outbreak is
economically devastating for an operation.

2. To improve the rate of producers gathering and holding cattle at the date
and time requested:

a. Devote time and resources to communicating about the consequences

(positive and negative) of gathering and holding cattle during an outbreak
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of FMD. This is an area where communication will be very important and
may have substantial effects on producers” attitudes and subsequent
compliance during an outbreak of FMD.

Openly acknowledge and sympathize with the negative consequences of
gathering and holding cattle. Allow producers to highlight the positive
consequences of gathering and holding cattle such as reducing the
economic impact of FMD and stopping the spread of disease both within
a producers operation as well as for the cattle industry as a whole, and the
positive emotional consequences such as feeling better about how cattle
are managed and the relief of knowing whether a herd is infected or not.
Plan for and communicate the availability of resources to help with
shortages of manpower, financial resources, and facilities to gather cattle.
Plan for and communicate plans for business continuity during an
outbreak of FMD in order to inform producers” perception of the risk
posed by FMD. Make information about compensation for herds
depopulated during the control of FMD widely available during an
outbreak in order to reduce the perception that an outbreak is
economically devastating for an operation.

On a local level, ask that high-trust, unbiased partners help to foster and
maintain communication among the agricultural community through
meetings, discussion groups, and social networking sites, utilizing

technology whenever possible in order to minimize disease spread.
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3. To strengthen movement ban compliance:

a. Help producers prepare for the consequences of movement restrictions in
the early stages of an outbreak. Restrictions are always unpleasant, but
knowing what to expect can make them much more bearable. Telling
people what to expect also allows them be emotionally prepared.
Producers may feel depressed and isolated, or they may feel pressured to
move animals to alleviate crowding or feed shortages. Telling producers
that these emotions are expected validates the emotions, while providing
information about where to find help (counseling/support hotlines,
information about movement permits, and hotlines for updates on disease
control policy, for example) can help producers cope with the unpleasant
reality of movement restrictions.

b. On alocal level, ask that high-trust, unbiased partners help to foster and
maintain communication among the agricultural community through
meetings, discussion groups, and social networking sites, utilizing
technology whenever possible in order to minimize disease spread. This
can alleviate the sense of isolation and increase understanding that other
producers are going through the same thing.

c. Plan for and communicate plans to help distribute feeds, maintain the
availability of basic veterinary care, and allow for the movement of
animals due to crowding or feed shortages, while avoiding the spread of

the disease.
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4. General recommendations:

a. Agricultural agencies are generally perceived to be trustworthy by cow-
calf producers, and they are likely to be an important source of
information during an outbreak. Other agencies that need to communicate
with producers about certain aspects of the disease control process may
need to partner with an agricultural agency in order for their messages to
be perceived as more reliable and trustworthy.

b. Veterinarians should take a greater role in educating producers about the
risk posed by foreign animal diseases including which animals may be at
greatest risk for disease introduction. Veterinarians should capitalize on
producers” current expectations to encourage reporting of animals with
clinical signs consistent with foreign animal diseases.

c. Communications should respect and acknowledge the strong sense of
moral obligation that producers feel in caring for their cattle.
Overemphasis of economic factors at the expense of moral and ethical
issues involved in disease control may offend some cow-calf producers.

d. Risk communication messages should be respectful of and transparent
about the processes leading to risk management decisions. Producers are
likely to have strong beliefs about the role of diagnostic tests, vaccination,
and slaughter in FMD control, and any decisions which are made
regarding these strategies will come under scrutiny. Allowing producers

to have a voice in the decision making process is ideal, but at the very
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least, producers should clearly know how the decision was reached and

what economic, political, and societal forces came into consideration.



189

REFERENCES

1. Foreign Animal Disease Preparedness and Response Plan Web site. Foot and
mouth disease response plan: The red book. Available at:
https://fadprep.Imi.org/ layouts/FBA/USDA/ LOGIN/login.aspx. Accessed August 30,
2011.

2. US Department of Agriculture Animal and Plant Health Inspection Service Web
site. Foot-and-mouth disease. Available at: http://www.aphis.usda.gov/publications/
animal health/content/printable version/fs foot mouth disease07.pdf. Accessed Oct.
12, 2011.

3. McCauley EH, Aulaqui NA, New JC, Sundquist WB, Miller WM. A study of the
potential impact of foot-and-mouth disease in the United States. St. Paul, MN:
University of Minnesota, 1979;2.

4. United Kingdom The National Archives Web site. Foot and mouth disease 2001:
Lessons to be learned inquiry report. Available at:
http://webarchive.nationalarchives.gov.uk/20100807034701/http://archive.cabinetoffice.
gov.uk/fmd/fmd_report/report/index.htm. Accessed October 12, 2011.

5. Laurence CJ. Animal welfare consequences in England and Wales of the 2001
epidemic of foot and mouth disease. Rev Sci Tech 2002;21:863-876.

6.  Woods A. A manufactured plague : The history of foot-and-mouth disease in
Britain. Sterling, VA: Earthscan, 2004.

7. Rider, J Blog Web site. Foot-and-mouth crisis: It isn’t over. Available at:
http://eastpenrest.co.uk/footandmouthjune.htm. Accessed June 22, 2011.

8. Iliev N. Bulgarian farmers rebel against FMD culling plans. The Sofia (Bulgaria)
Echo. 2011; July 8.

9. Staff. Owner of stud bulls in Miyazaki accepts their slaughter. Kyodo (Japan)
News. 2010; July 16.

10. Bennett K, Carroll T, Lowe P, Phillipson J. Coping with crisis in Cumbria: The
consequences of foot and mouth disease. Newcastle upon Tyne, UK, Centre for Rural
Economy, Dept. of Agricultural Economics and Food Marketing, University of
Newecastle upon Tyne, 2002.

11.  Mort M, Convery I, Baxter J, Bailey C. Psychosocial effects of the 2001 UK foot
and mouth disease epidemic in a rural population: Qualitative diary based study. Brit
Med J2005;331:1234-1239.



190

12.  Mort M, Convey I, Baxter J, Bailey C. Animal disease and human trauma: The
psychosocial implications of the 2001 UK foot and mouth disease disaster. J Appl Anim
Welf Sci 2008;11:133-148.

13.  Poortinga W, Bickerstaff K, Langford I, Niewohner J, Pidgeon N. The British
2001 foot and mouth crisis: A comparative study of public risk perceptions, trust and
beliefs about government policy in two communities. J Risk Res 2004;7:73-90.

14. Tinker TL. Recommendations to improve health risk communication: Lessons
from the U.S. Public Health Service. J Health Commun 1996;1:197-217.

15. McLaws M, Ribble C. Description of recent foot and mouth disease outbreaks in
nonendemic areas: Exploring the relationship between early detection and epidemic size.
Can Vet J2007;48:1051-1062.

16. US Department of Agriculture Animal and Plant Health Inspection Service Web
site. A business plan to advance animal disease traceability. Available at:
http://www.aphis.usda.gov/traceability/downloads/TraceabilityBusinessPlanSept2008.pd
f. Accessed October 12, 2011.

17.  Murphy RGL, Pendell DL, Morris DL, Scanga JA, Belk KE, et al. Review:
Animal identification systems in North America. Prof Anim Sci 2008;24:277-286.

18.  Rushton J, Upton M. Investment in preventing and preparing for biological
emergencies and disasters: Social and economic costs of disasters versus costs of
surveillance and response preparedness. Rev Sci Tech 2006;25:375-388.

19.  Velthuis AGJ, Mourits MCM. Effectiveness of movement-prevention regulations
to reduce the spread of foot-and-mouth disease in The Netherlands. Prev Vet Med
2007;82:262-281.

20. McLaws M, Ribble C, Stephen C, McNab B, Barrios PR. Reporting of suspect
cases of foot-and-mouth-disease during the 2001 epidemic in the UK, and the herd
sensitivity and herd specificity of clinical diagnosis. Prev Vet Med 2007;78:12-23.

21. McLaws M, Ribble C, Martin W, Stephen C. Factors associated with the clinical
diagnosis of foot and mouth disease during the 2001 epidemic in the UK. Prev Vet Med
2006;77:65-81.

22. Manstead A. Attitudes and behavior In: Semin GR,Fiedler K, eds. Applied social
psychology. Thousand Oaks, CA.: Sage, 1996;3-29.



191

23.  Fisher A, Chen YC. Customer perceptions of agency risk communication. Risk
Anal 1996;16:177-184.

24.  Covello VT. Best practices in public health risk and crisis communication. J
Health Commun 2003;8:5-8; discussion 148-151.

25. Johnson BB. Accounting for the social context of risk communication. Science &
Technology Studies 1987;5:103-111.

26.  Wynne B. Sheepfarming after Chernobyl: A case study in communicating
scientific information. Environment 1989;31:9-39.

27.  Ajzen I, Manstead ASR. Changing health-related behaviors: An approach based
on the theory of planned behavior In: van den Bos K, Hewstone M, de Wit J, et al., eds.

Scope of social psychology: Theory and applications. New York: Psychology Press,
2007;43-63.

28. Kitching RP. Clinical variation in foot and mouth disease: Cattle. Rev Sci Tech
2002;21:499-504.

29. Thomson G, Bastos A. Foot-and-mouth disease In: Coetzer JAW, Tustin RC, eds.
Infectious diseases of livestock. 2nd ed. Oxford: Oxford University Press, 2004;1324-
1365.

30. Paarlberg PL, Seitzinger AH, Lee JG, Matthews KH. Economic impacts of
foreign animal disease: USDA Economic Research Service, 2008. Research Report no.
(ERR-51). Available at www.usda.gov/Publications/ERRS51

31. Texas Animal Health Commission Web site. Reportable diseases - Texas Animal
Health Commission. Available at: http://www.tahc.state.tx.us/animal_health/
reportable.html. Accessed March 3, 2011.

32. Spear D. California besieged: The foot-and-mouth epidemic of 1924. Agric Hist
1982;56:528-541.

33.  Hecke GH. Opening address, in Proceedings of the Fifty-Eighth Convention of
California Fruit Growers and Farmers. Meeting of the Western Directors and
Commissioners of Agriculture 1925;76.

34. Nesheim D. Machine guns, cows, and quarantines: Foot and mouth disease in the
United States, Mexico, and Argentina. James A Rawley Graduate Conference in the

Humanities. Lincoln, NE, 2006.



192

35.  Scott A, Christie M, Midmore P. Impact of the 2001 foot-and-mouth disease
outbreak in Britain: Implications for rural studies. J Rural Stud 2004;20:1-14.

36. Noordman JW, Endenburg N. [The foot and mouth disease outbreak 6 years
later: Consequences for veterinarians]. Tijdschr Diergeneeskd 2008;133:1042-1045.

37. Cuijpers MP, Osinga KJ. The position of the Dutch farmers's union on lessons
learned and future prevention and control of foot and mouth disease. Rev Sci Tech
2002;21:839-850.

38. Rossides SC. A farming perspective on the 2001 foot and mouth disease
epidemic in the United Kingdom. Rev Sci Tech 2002;22:831-838.

39. United Kingdom The National Archives Web site. Foot and mouth disease 2007:
A review and lessons learned. Available at: http://webarchive.nationalarchives.gov.uk/
20100807034701/http://archive.cabinetoffice.gov.uk/fmdreview/documents/fmd 2007 r
eview_full.pdf. Accessed October 12, 2011.

40.  United Kingdom National Audits Office Web site. The 2001 outbreak of foot and
mouth disease: Report by the comptroller and auditor general. Available at:

http://www.nao.org.uk/publications/0102/the 2001 outbreak of foot and.aspx.
Accessed October 17, 2011.

41.  United Kingdom Department of Environment, Food, and Rural Affairs Web site.
England advisory group on responsibility and cost sharing final report. Available at:
http://www.defra.gov.uk/publications/files/pb13450-rcsag-report-101213.pdf. Accessed
October 12, 2011.

42. Gibbens JC, Sharpe CE, Wilesmith JW, Mansley LM, Michalopoulou E, et al.
Descriptive epidemiology of the 2001 foot-and-mouth disease epidemic in Great Britain:
The first five months. Vet Rec 2001;149:729-743.

43. Tomassen FH, de Koeijer A, Mourits MC, Dekker A, Bouma A, et al. A
decision-tree to optimise control measures during the early stage of a foot-and-mouth
disease epidemic. Prev Vet Med 2002;54:301-324.

44. Wilesmith JW, Stevenson MA, King CB, Morris RS. Spatio-temporal
epidemiology of foot-and-mouth disease in two counties of Great Britain in 2001. Prev
Vet Med 2003;61:157-170.

45. Bessell PR, Shaw DJ, Savill NJ, Woolhouse ME. Estimating risk factors for
farm-level transmission of disease: Foot and mouth disease during the 2001 epidemic in
Great Britain. Epidemics 2010;2:109-115.



193

46. Nielen M, Jalvingh AW, Horst HS, Dijkhuizen AA, Maurice H, et al.
Quantification of contacts between Dutch farms to assess the potential risk of foot-and-
mouth disease spread. Prev Vet Med 1996;28:143-158.

47. Bates TW, Thurmond MC, Carpenter TE. Direct and indirect contact rates
among beef, dairy, goat, sheep, and swine herds in three California counties, with

reference to control of potential foot-and-mouth disease transmission. Am J Vet Res
2001;62:1121-1129.

48. Marshall ES, Carpenter TE, Thunes C. Results of a survey to estimate cattle
movements and contact rates among beef herds in California, with reference to the
potential spread and control of foot-and-mouth disease. J Am Vet Med Assoc
2009;235:573-579.

49.  Thunes C, Carpenter TE. Biosecurity practices and travel history of individuals
exhibiting livestock at the 2005 California state fair. J Am Vet Med Assoc 2007;231:581-
585.

50. Sawyer JC. The brucellosis affected dairy herd and the program veterinarian.
Comp Immunol Microb 1996;19:191-197.

51.  Covello VT. Risk perception, risk communication, and EMF exposure: Tools and
techniques for communicating risk information. Risk Perception, Risk Communication,
and Its Application to EMF Exposure: Proceedings of the World Health
Organization/ICNRP International Conference (ICNIRP 5/98) 1998;179-214.

52. Westergaard JM. Contingency planning: Preparation of contingency plans.
Zoonoses Public Health 2008;55:42-49.

53.  Covello VT, Peters RG, Wojtecki JG, Hyde RC. Risk communication, the west
nile virus epidemic, and bioterrorism: Responding to the communication challenges

posed by the intentional or unintentional release of a pathogen in an urban setting. J
Urban Health 2001;78:382-391.

54. King L. Impacting policy through science and education. Prev Vet Med
2004;62:185-192.

55. Bouma A, Elbers ARW, Dekker A, Koeijer Ad, Bartels C, et al. The foot-and-
mouth disease epidemic in The Netherlands in 2001. Prev Vet Med 2003;57:155-166.

56. Jansen J, Borne BHPvd, Renes RJ, Schaik Gv, Lam TJGM, et al. Explaining
mastitis incidence in Dutch dairy farming: The influence of farmers' attitudes and
behavior. Prev Vet Med 2009;92:210-233.



194

57. Gunn GJ, Heffernan C, Hall M, McLeod A, Hovi M. Measuring and comparing
constraints to improved biosecurity amongst GB farmers, veterinarians, and the auxiliary
industries. Prev Vet Med 2008;84:310-323.

58.  Delabbio JL, Johnson GR, Murphy BR, Hallerman E, Woart A, et al. Fish
disease and biosecurity: Attitudes, beliefs, and perceptions of managers and owners of

commercial finfish recirculating facilities in the United States and Canada. J Aquat Anim
Health 2005;17:153-159.

59.  McIntosh WA, Schulz S, Dean W, Scott MH, Barling K, et al. Feedlot
veterinarians' moral and instrumental beliefs regarding antimicrobial use in feedlot
cattle. J Community Appl Soc Psychol 2009;19:51-67.

60. Elbers AR, Gorgievski-Duijvesteijn MJ, van der Velden PG, Loeffen WL,
Zarafshani K. A socio-psychological investigation into limitations and incentives
concerning reporting a clinically suspect situation aimed at improving early detection of
classical swine fever outbreaks. Vet Microbiol 2010;142:108-118.

61. Becker MH. The health belief model and personal health behavior. Health Educ
Monographs 1974;2:234-508.

62. Rogers RW. A protection motivation theory of fear appeals and attitude change.
J Psychol 1975;91:93-114.

63. Ajzen I, Fishbein M. Understanding attitudes and predicting social behavior.
Englewood Cliffs, NJ: Prentice-Hall, 1980.

64. Ajzen L. The theory of planned behavior. Organizational behavior and human
decision processes.1991;50:179-211.

65. Armitage CJ, Christian J. From attitudes to behavior: Basic and applied research
on the theory of planned behavior In: Armitage CJ,Christian J, eds. Planned behavior:
The relationship between human thought and action. New Brunswick, NJ: Transaction
Publishers, 2004;1-12.

66. Fishbein M. Attitude and the prediction of behavior In: Fishbein M, ed. Readings
in attitude theory and measurement. New York: Wiley, 1967;477-492.

67. Conner M, Sparks P. Theory of planned behaviour and health behaviour In:
Conner M,Norman P, eds. Predicting health behaviour: Research and practice with
social cognition models. Maidenhead, England: Open University Press, 2005;170-222.

68. Richard R, van der Pligt J, de Vries N. Anticipated affective reactions and
prevention of AIDS. Brit J Soc Psychol 1995;34:9-21.



195

69. Fishbein M, Ajzen 1. Predicting and changing behavior: The reasoned action
approach. New York: Psychology Press, 2009.

70. Conner M, Armitage CJ. Extending the theory of planned behavior: A review
and avenues for further research. J Appl Soc Psychol 1998;28:1429-1464.

71.  Manning M. The effects of subjective norms on behaviour in the theory of
planned behaviour: A meta-analysis. Brit J Soc Psychol 2009;48:649-705.

72.  Armitage CJ, Conner M. Efficacy of the theory of planned behavior: A meta-
analytic review. Brit J Soc Psychol 2001;40:471-499.

73.  Lobb AE, Mazzocchi M, Traill WB. Modelling risk perception and trust in food
safety information within the theory of planned behaviour. Food Qual Prefer
2007;18:384-395.

74.  Burton RJF. Reconceptualising the "behavioural approach' in agricultural studies:
A socio-psychological perspective. J Rural Stud 2004;20:359-371.

75.  Conner M, Abraham C. Conscientiousness and the theory of planned behavior:
Toward a more complete model of the antecedents of intentions and behavior. Pers Soc
Psychol B 2001;27:1547-1561.

76. Ritchie J, Spencer L. Qualitative data analysis for applied policy research In:
Bryman A,Burgess R, eds. Analysing qualitative data. London: Rutledge, 1993;173-194.

77.  Francis J, Eccles, M., Johnston, M., Walker, A., Grimshaw, J., Foy, R., Kaner,
E., Smith, L., Bonetti, D. Constructing questionnaires based on the theory of planned
behaviour: A manual for health services researchers. ReBEQI: Research Based
Education and Quality Improvement, Centre for Health Services Research, University of
Newcastle, Newcastle upon Tyne, UK, 2004. Available at
http://www.rebeqi.org/ViewFile.aspx?itemID=212. Accessed November 11, 2011.

78. Hoe FG, Ruegg PL. Opinions and practices of wisconsin dairy producers about
biosecurity and animal well-being. J Dairy Sci 2006;89:2297-2308.

79. Heffernan C, Nielsen L, Thomson K, Gunn G. An exploration of the drivers to
bio-security collective action among a sample of UK cattle and sheep farmers. Prev Vet
Med 2008;87:358-372.

80. Manstead ASR. The role of moral norms in the attitude-behavior relation In: D.
Terry MH, ed. Attitude, behavior, and social context: The role of norms and group
membership. Mahwah, NJ: Erlbaum, 2000;pp. 54-75.



196

81. Armitage CJ, Conner M. Social cognition models and health behavior: A
structured review. Psychol Health 2000;15:173-189.

82. Beck L, Ajzen 1. Predicting dishonest actions using the theory of planned
behavior. J Res Pers 1991;25:285-301.

83. Madden TJ, Ellen PS, Ajzen I. A comparison of the theory of planned behavior
and the theory of reasoned action. Pers Soc Psychol B 1992;18:3-9.

84. Ajzen . Nature and operation of attitudes. Annu Rev Psychol 2001;52:27-58.

85. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change.
Psychol Rev 1977;84:191-215.

86. Abrams D, Hinkle S, Tomlins M. Leaving Hong Kong?: The roles of attitude,
subjective norm, perceived behavioral control, social identity, and relative deprivation.
Int J Intercult Rel 1999;23:319-338.

87. Liao S, Shao YP, Wang H, Chen A. The adoption of virtual banking: An
empirical study. Int J Inform Manage 1999;19:63-74.

88. Spence A, Townsend E. Examining consumer behavior toward genetically
modified (GM) food in Britain. Risk Anal 2006;26:657-670.

89. Hrubes D, Ajzen I, Daigle J. Predicting hunting intentions and behavior: An
application of the theory of planned behavior. Leisure Sci 2001;23:165-178.

90. Giles M, McClenahan C, Cairns E, Mallet J. An application of the theory of
planned behaviour to blood donation: The importance of self-efficacy. Health Educ Res
2004;19:380-391.

91. Giles M, Cairns E. Blood donation and Ajzen's theory of planned behaviour: An
examination of perceived behavioural control. Br J Soc Psychol 1995;34:173-188.

92.  Ajzen I, Fishbein M. Attitude-behavior relations: A theoretical analysis and
review of empirical research. Psychol B 1977;85:888-918.

93. van der Weerd W, Timmermans D, Beaujean D, Oudhoff J, van Steenbergen J.
Monitoring the level of government trust, risk perception and intention of the general
public to adopt protective measures during the influenza A (HIN1) pandemic in the
Netherlands. BMC Public Health 2011;11:575-587.



197

94. Sugiura K, Ogura H, Ito K, Ishikawa K, Hoshino K, et al. Eradication of foot and
mouth disease in Japan. Rev Sci Tech 2001;20:701-713.

95. Palmer S, Fozdar F, Sully M. The effect of trust on West Australian farmers'
responses to infectious livestock diseases. Sociol Ruralis 2009;49:360-374.

96. Parker D, West R, Stradling S, Manstead AS. Behavioural characteristics and
involvement in different types of traffic accident. Accid Anal Prev 1995;27:571-581.

97. Randall DM, Gibson AM. Ethical decision making in the medical profession: An
application of the theory of planned behavior. J Bus Ethics 1991;10:111-122.

98. Clore GL, Schnall S. The influence of affect on attitude In: Albarracin D,
Johnson BT,Zanna MP, eds. The handbook of attitudes. Mahwah, NJ: Lawrence
Erlbaum Associates, Inc, 2005.

99. Forgas JP, Bower GH, Krantz SE. The influence of mood on perceptions of
social interactions. J Exp Soc Psychol 1984;20:497-513.

100. Johnson EJ, Tversky A. Affect, generalization, and the perception of risk. J Pers
Soc Psychol 1983;45:20-31.

101. Schaller M, Cialdini RB. Happiness, sadness, and helping: A motivational
integration. In: Higgins ET,Sorrentino RM, eds. Handbook of motivation and cognition:
Foundations of social behavior. New York: Guilford Press, 1990;621.

102. Clark MS, Waddell C. Effects of mood on thoughts about helping, attraction and
information retrieval. Soc Psychol Quart 1983;46:31-35.

103. Goldstein ALW, A.-M. McKee, S. A. Hinson, R. E. Accessibility of alcohol
expectancies from memory: Impact of mood and motives in college student drinkers. J
Stud Alcohol 2004;65:95-114.

104. McKee SA, Wall A-M, Hinson RE, Goldstein A, Bissonnette M. Effects of an
implicit mood prime on the accessibility of smoking expectancies in college women.
Psychol Addict Behav 2003;17:219-225.

105. Abraham C, Sheeran P. Acting on intentions: The role of anticipated regret. Brit
J Soc Psychol 2003;42:495-511.

106. Aneshensel C. Theory based data analysis for the social sciences. Thousand
Oaks, CA: Sage Publications, 2002.



198

107. Ellis-Iversen J, Cook AJ, Watson E, Nielen M, Larkin L, et al. Perceptions,
circumstances and motivators that influence implementation of zoonotic control
programs on cattle farms. Prev Vet Med 2010;93:276-285.

108. Doherr MG, Audige L. Monitoring and surveillance for rare health-related
events: A review from the veterinary perspective. Philos Trans R Soc Lond B Biol Sci
2001;356:1097-1106.

109. Bates TW, Thurmond MC, Hietala SK, Venkateswaran KS, Wilson TM, et al.
Surveillance for detection of foot-and-mouth disease. J Am Vet Med Assoc
2003;223:609-614.

110. Carpenter TE, O'Brien JM, Hagerman AD, McCarl BA. Epidemic and economic
impacts of delayed detection of foot-and-mouth disease: A case study of a simulated
outbreak in California. J Vet Diagn Invest 2011;23:26-33.

111. National Agricultural Statistics Service Web site. Texas agricultural statistics
districts. Available at: http://www.nass.usda.gov/Statistics by State/Texas/
Charts_ & Maps/distmap2.htm. Accessed May 3, 2011.

112. Dillman DA. Mail and internet surveys: The tailored design method. 2nd ed.
Hoboken, NJ: Wiley, 2007.

113. Dargatz DA, Hill GW. Analysis of survey data. Prev Vet Med 1996;28:225-237.

114. StataCorp. Stata survey data reference manual. College Station, TX: Stata Press,
2009.

115. USDA-NASS The Census of Agriculture Web site. Cattle and calves - inventory:
2007. Available at: http://www.agcensus.usda.gov/Publications/2007/Online
Highlights/Ag Atlas Maps/Livestock and Animals/Livestock, Poultry and Other An
imals/07-M134-RGBDot1-largetext.pdf. Accessed October 12, 2011.

116. Capua I, Marangon S. The avian influenza epidemic in Italy, 1999-2000: A
review. Avian Pathol 2000;29:289-294.

117. US Department of Agriculture National Animal Health Monitoring System Web
site. Cow calf producers” familiarity with cattle diseases and preferred contacts and
sources of information for disease outbreaks. Available at:
http://www.aphis.usda.gov/animal _health/nahms/beefcowcalf/downloads/beef0708/Beef
0708 is_DisFamiliarity.pdf. Accessed October 12, 2011.



199

118. USDA-NASS The Census of Agriculture Web site. 2007 Census of agriculture:
Texas, state and county data. Available at: http://www.agcensus.usda.gov/Publications/
2007/Full_Report/index.asp. Accessed October 12, 2011.

119. Cottam EM, Wadsworth J, Shaw AE, Rowlands RJ, Goatley L, et al.
Transmission pathways of foot-and-mouth disease virus in the United Kingdom in 2007.
PLoS Pathog 2008;4:¢1000050.

120. Ferguson NM, Donnelly CA, Anderson RM. The foot-and-mouth epidemic in
Great Britain: Pattern of spread and impact of interventions. Science 2001;292:1155-
1160.

121. Alexandersen S, Zhang Z, Donaldson Al, Garland AJM. The pathogenesis and
diagnosis of foot-and-mouth disease. J Comp Pathol 2003;129:1-36.

122. Barnett PV, Cox SJ. The role of small ruminants in the epidemiology and
transmission of foot-and-mouth disease. Ver J 1999;158:6-13.

123. McLaws M, Ribble C, Martin W, Wilesmith J. Factors associated with the early
detection of foot-and-mouth disease during the 2001 epidemic in the United Kingdom.
Can Vet J 2009;50:53-60.

124. Hopp P, Vatn S, Jarp J. Norwegian farmers' vigilance in reporting sheep showing
scrapie-associated signs. BMC Vet Res 2007;3:34-42.

125. Perez AM, Ward MP, Carpenter TE. Control of a foot-and-mouth disease
epidemic in Argentina. Prev Vet Med 2004;65:217-226.

126. Bates TW, Carpenter TE, Thurmond MC. Benefit-cost analysis of vaccination
and preemptive slaughter as a means of eradicating foot-and-mouth disease. Am J Vet
Res 2003;64:805-812.

127. Estrada C, Perez AM, Turmond MC. Herd reproduction ratio and time-space
analysis of a foot-and-mouth disease epidemic in Peru in 2004. Transbound Emerg Dis
2008;55:284-292.

128. Kitching RP, Taylor NM, Thrusfield MV. Veterinary epidemiology: Vaccination
strategies for foot-and-mouth disease. Nature 2007;445:E12-E12.

129. Barasa M, Catley A, Machuchu D, Laqua H, Puot E, et al. Foot-and-mouth
disease vaccination in South Sudan: Benefit-cost analysis and livelihoods impact.
Transbound Emerg Dis 2008;55:339-351.



200

130. Donaldson Al, Alexandersen S, Sorensen JH, Mikkelsen T. Relative risks of the
uncontrollable (airborne) spread of FMD by different species. Vet Rec 2001;149:602-
604.

131. Yang PC, Chu RM, Chung WB, Sung HT. Epidemiological characteristics and
financial costs of the 1997 foot-and-mouth disease epidemic in Taiwan. Vet Rec
1999;145:731-734.

132. Whiting TL. Foreign animal disease outbreaks, the animal welfare implications
for Canada: Risks apparent from international experience. Can Vet J 2003;44:805-815.

133. Haydon DT, Kao RR, Kitching RP. The UK foot-and-mouth disease outbreak -
the aftermath. Nat Rev Microbiol 2004;2:675-681.

134. Scudamore JM, Pritchard DG, Whitmore GM. Comments on the paper: Animal
welfare consequences in England and Wales of the 2001 epidemic of foot and mouth
disease. Rev Sci Tech 2002;21:869-876.

135. Staff reporter. Farmers urge relaxation of virus rules. Guardian (United
Kingdom). 2001; March 7.

136. Staff reporter. Farmers defy vital rule on stock. Express & Star (United
Kingdom). 2007; August 7.

137. Scudamore JM, Harris DM. Control of foot and mouth disease: Lessons from the
experience of the outbreak in Great Britain in 2001. Rev Sci Tech 2002;21:699-710.

138. Visser PS, Krosnick JA, Simmons JP. Distinguishing the cognitive and
behavioral consequences of attitude importance and certainty: A new approach to testing
the common-factor hypothesis. J Exp Soc Psychol 2003;39:118-141.

139. Krosnick JA, Boninger DS, Chuang YC, Berent MK, Carnot CG. Attitude
strength: One construct or many related constructs? J Pers Soc Psychol 1993;65:1132-
1151.

140. Texas and Southwestern Cattle Raisers Association Web site. New livestock
supply point for Palo Pinto County. Available at: http://tscra.org/news_blog/?p=2882.
Accessed August 24, 2011.

141. Gibbs P. The foot-and-mouth disease epidemic of 2001 in the UK: Implications
for the USA and the "war on terror". J Vet Med Educ 2003;30:121-132.



201

142. Kitching RP, Thrusfield MV, Taylor NM. Use and abuse of mathematical
models: An illustration from the 2001 foot and mouth disease epidemic in the United
Kingdom. Rev Sci Tech 2006;25:293-311.

143. Brewer NT. Goals In: Fischhoff BA, Brewer NT, Downs J, eds. Communicating
risks and benefits: An evidence-based user’s guide. Silver Spring, MD: FDA, 2011; 3-
10.

144. Lechner L, Oenema A, de Nooijer J. Testicular self-examination (TSE) among
Dutch young men aged 15—-19: Determinants of the intention to practice TSE. Health
Educ Res 2002;17:73-84.

145. Brubaker RG, Fowler C. Encouraging college males to perform testicular self-
examination: Evaluation of a persuasive message based on the revised theory of
reasoned action. J Appl Soc Psychol 1990;20:1411-1422.

146. Jemmott J, Jemmott L, Fong G, McCaffree K. Reducing HIV risk-associated
sexual behavior among African American adolescents: Testing the generality of
intervention effects. Am J Commun Psychol 1999;27:161-187.

147. Parker D, Stradling SG, Manstead ASR. Modifying beliefs and attitudes to
exceeding the speed limit: An intervention study based on the theory of planned
behavior. J Appl Soc Psychol 1996;26:1-19.

148. Rodgers WM, Brawley LR. Using both self-efficacy theory and the theory of
planned behavior to discriminate adherers and dropouts from structured programs. J
Appl Sport Psychol 1993;5:195-206.

149. Longest KC. Revrs: Stata module to reverse code variable value order. Statistical
Software Components: Boston College Department of Economics, Chestnut Hill, MA,
2007.

150. Kim JO, Mueller CW. Introduction to factor analysis: What it is and how to do
it. Sage University Paper Series on Quantitative Applications in the Social Sciences,
series no. 07-013, Beverly Hills, CA: Sage Publications, 1978.

151. Kaiser HF, Rice J. Little jifty, mark iv. Educ Psychol Meas 1974;34:111-117.

152. StataCorp. Pca postestimation. Stata multivariate statistics reference manual.
College Station, TX: Stata Press, 2007.

153. Kaiser HF. Second generation little jiffy. Psychometrika 1970;35:401-415.



202

154. Wolfe R. Omodel: Stata modules to perform tests on ordered probit and ordered
logit models. Statistical Software Components. Boston: Boston College Department of
Statistics. Chestnut Hill, MA, 1997.

155. Hagle TM, Mitchell GE II. Goodness-of-fit measures for probit and logit. Am J
Polit Sci 1992;36:762-784.

156. LongJS, Freese J. Regression models for categorical dependent variables using
stata. 2 ed. College Station, TX: Stata Press, 2006.

157. Astrom AN, Okullo I. Temporal stability of the theory of planned behavior: A
prospective analysis of sugar consumption among Ugandan adolescents. Community
Dent Oral Epidemiol 2004;32:426-434.

158. Sheppard BH, Hartwick J, Warshaw PR. The theory of reasoned action: A meta-
analysis of past research with recommendations for modifications and future research. J
Consum Res 1988;15:325-343.

159. Fiske ST. Stereotyping, prejudice, and discrimination In: Gilbert DT, Fiske
ST,Lindzey F, eds. Handbook of social psychology. 4th ed. New York: McGraw-Hill,
1998;357-411.

160. Albarracin D, Johnson BT, Zanna MP. The handbook of attitudes. Mahwah, NJ:
Lawrence Erlbaum Associates, 2005.

161. Brewer NT, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, et al. Meta-
analysis of the relationship between risk perception and health behavior: The example of
vaccination. Health Psychol 2007;26:136-145.

162. Harrison JA, Mullen PD, Green LW. A meta-analysis of studies of the health
belief model with adults. Health Educ Res 1992;7:107-116.

163. The Peter M Sandman Risk Communication Web site. Fear of fear: The role of
fear in preparedness... and why it terrifies officials. Available at:
http://www.psandman.com/col/fear.htm. Accessed Sept. 18, 2011.

164. Févre EM, Bronsvoort BMAC, Hamilton KA, Cleaveland S. Animal movements
and the spread of infectious diseases. Trends Microbiol 2006;14:125-131.



203

APPENDIX A

SURVEY 1 &2

Questionnaires (Surveys 1 & 2) developed for cow-calf producers. Some
formatting of the surveys has been changed in order to accommodate the formatting of

this dissertation.
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Instructions:

This survey booklet is divided into three sections. The first two
sections each ask questions about a specific scenario or situation
that a cattle producer might be faced with. The last section asks
questions about your business or yourself that will help us
understand the types of people who responded to our survey.

Please answer these questions based on the reality of your
operation and how you do business. If you have multiple businesses
or operations, please answer them for your cow-calf or stocker
operation only. This will allow us to combine your answers with
other cattle producers like yourself.

Thank you very much for your time and help in completing this
survey!

If for some reason you received this survey in error—you no
longer work with cattle or are not involved in cattle production,
or if you wish not to participate in this study— simply indicate
that below and return the survey left blank in the postage-paid
envelope provided.

O I am not involved in the cattle industry.

1 | do not wish to participate in this survey.

Please return surveys in the postage-paid envelope provided to:
Texas A&M University

College of Veterinary Medicine and Biomedical Sciences
Veterinary Integrative Biosciences

4458 TAMUS

College Station, TX 77843-4458
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Imagine yourself in the following situation.
Situation #1

It has come to your attention that many of the cattle in your herd appear depressed and seem
reluctant to move. Several of the animals are noticeably lame. Some of the depressed animals
appear to be drooling.

Based on your own experiences and the demands of your cattle operation,
please answer the following questions regarding situation #1.

Q1. Please indicate how strongly you agree or disagree with the following statement.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | would ask a
’ 1 2 3 4 5 6 7

veterinarian to examine my cattle.

The following questions measure the strength of your beliefs and concerns about the
consequences of asking a veterinarian to examine your cattle in situation #1.

Q2. Please indicate how strongly you agree or disagree with the following statements.

In situation #1, if | ask a

Neither

veterinarian to examine my Srom e ot dgeenor STt ey Sy
cattle:

a. It will reduce the economic

impact of disease on my 1 2 3 4 5 6 7
operation.

b. It will reduce the economic

impact of disease on the US cattle 1 2 3 4 5 6 7
industry.

c. It will help stop the spread of

disease within my cattle 1 2 3 4 5 6 7
operation.

d: It will help stop thg spread of 1 2 3 4 5 6 7
disease among cattle in my area.

e. It will a'llow me to know the 1 2 3 4 5 6 7
cause of disease in my herd.

f. It will improve the well being of 1 2 3 4 5 6 7

my cattle.
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g. It will improve the productivity

of my cattle. 2 3 4 5 6 7
h. It will improve the profitability 5 3 4 5 . ,
of my operation.

i. It will make me feel better

about how | manage my cattle. 2 3 4 5 6 7
j. It will delay my ability to sell 5 3 4 5 . 5

cattle.

Q3. Please indicate how desirable or undesirable the following outcomes are for you

personally. Desirable outcomes are those that you would be willing to invest time and/or

financial resources to achieve.

Extremely
Undesirable

Mostly
Undesirable

Somewhat
Undesirable

Neither
Desirable
nor
Undesirable

Somewhat
Desirable

Mostly
Desirable

Extremely
Desirable

a. Reducing the economic impact of

: . -3 -2 -1 0 1 2 3
disease on my operation is:
b. Reducing the economic impact of 3 2 1 0 1 2 3
disease on the US cattle industry is:
c.'Stpppmg the spread of dls_ease 3 2 1 0 1 2 3
within my cattle operation is:
d. Stopping thg spread of 'dlsease 3 2 1 0 1 2 3
among cattle in my area is:
e. Kng\fving the cause of disease in my 3 2 1 0 1 2 3
herd is:
f. Impr'O\'/ing the well being of my 3 2 1 0 1 2 3
cattle is:
g. Imprpymg the productivity of my 3 2 1 0 1 2 3
cattle is:
h. Improvmg the profitability of my 3 2 1 0 1 2 3
operation is:
i. Feeling petter about how | manage 3 2 1 0 1 2 3
my cattle is:
j. Delaying my ability to sell cattle is: -3 -2 -1 0 1 2 3
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The following questions ask about factors that may influence your decision to ask a
veterinarian to examine your cattle in situation #1.

Q4. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. | have a googj re!atlonshlp with a 1 2 3 4 5 6 7
livestock veterinarian.
b. A vgtermqnan q.uallﬁed to treat 1 2 3 4 5 6 7
cattle is available in my area.
c..l knovy the cllmcal. signs associated 1 2 3 4 5 6 7
with serious cattle diseases.
d. | know that certain cattle are at 1 2 3 4 5 6 7

greater risk of having disease.

e. | have a clear understanding of who
to call if | suspect a disease outbreak in 1 2 3 4 5 6 7
my operation.

f. | can restrain my cattle in order to
inspect them closely for signs of 1 2 3 4 5 6 7
disease.
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Q5. Please indicate how the following conditions impact your likelihood of asking a
veterinarian to inspect your cattle in situation #1.

Neither

Extremely Somewhat Somewhat Mostly Extremely
Less I_.ess Less More nor More More More
Likely Likely Likely L';f:fy Likely Likely Likely
a. Having a good relationship with a 3 2 1 0 1 2 3
livestock veterinarian
b. A veterinarian qualified to treat
. . : -3 -2 -1 0 1 2 3
cattle is available in your area
c. Knowing the clinical signs
associated with serious livestock -3 -2 -1 0 1 2 3
diseases
d. Knowing that certain cattle are at 3 2 1 0 1 2 3
greater risk of disease
e. Knowing who to call if you suspect
an outbreak of disease in your -3 -2 -1 0 1 2 3
operation
f. Having the ability to restrain your
cattle and inspect them closely for -3 -2 -1 0 1 2 3

signs of disease

Q6. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | am confident that
| could ask a veterinarian to examine 1 2 3 4 5 6 7
my cattle.
b. Whether | ask that my cattle are
examined by a veterinarian or not, is 1 2 3 4 5 6 7

entirely under my control.
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The following questions ask about what you feel obligated to do regardless of
others’ expectations, as well as what other people would expect you to do in
situation #1.

In question #10, we will ask you about how important it is to you that you meet
these expectations.

Q7. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | have a moral duty
to ask a veterinarian to examine my 1 2 3 4 5 6 7
cattle.
b. I have a moral duty to request
y roreq 1 2 3 4 5 6 7

veterinary care for sick cattle.

Q8. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #1, | would feel under
social pressure to ask a veterinarian to 1 2 3 4 5 6 7
examine my cattle.

b. In situation #1, most people who
are important to me think that |

should ask a veterinarian to examine 2 3 4 > 6 7
my cattle.

c. In situation #1, other cattle

producers | admire would ask a 1 2 3 4 5 6 7

veterinarian to examine their cattle.

d. In situation #1, other cattle
producers like myself, would ask a 1 2 3 4 5 6 7
veterinarian to examine their cattle.
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Q9. In situation #1, please indicate which of the following individuals or groups would
expect or not expect you to ask a veterinarian to examine your cattle.

Neither
Strongly Mostly Somewhat Expect

Vil Doter  poler oeder vedo R fn heen
Expect

a. Animal Health Regulatory O 3 2 1 0 1 2 3
Agencies
b. Your County Extension
Agent(s) O 3 2 1 0 1 2 3
c. Your Surrounding
Community O 3 2 1 0 1 2 3
d. Your Professional
Organization(s) O 3 2 1 0 1 2 3
e. Other Cattle Producers Like
Yourself O 3 2 1 0 1 2 3
f. Leaders in the Cattle
Industry O 3 2 1 0 1 2 3
g. Your Family O 3 2 1 0 1 2 3
h. Your Business
Partner(s)/Associate(s) O 3 2 1 0 1 2 3
i. Your Veterinarian(s) O 3 2 1 0 1 2 3
j. Your Neighbor(s) O 3 2 1 0 1 2 3
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Q10. In situation #1, please indicate how important the expectations of the following
individuals or groups are to you.

Neither

Does Not Very Mostly Somewhat Important Somewhat Mostly Very
Apply Unimportant Unimportant Unimportant Unimn;:rtant Important Important Important
a. Ammal Health Regulatory 0 1 2 3 4 5 6 7
Agencies
b. Your County Extension
Agent(s) O 1 2 3 4 5 6 7
c. Your Surrounding
Community = ! 2 3 4 > 6 /
d. Your Professional
Organization(s) O 1 2 3 4 > 6 /
e. Other Cattle Producers Like
Yourself O 1 2 3 4 5 6 7
f. Leaders in the Cattle
Industry O 1 2 3 4 5 6 7
g. Your Family O 1 2 3 4 5 6 7
h. Your Business
Partner(s)/Associate(s) O 1 2 3 4 > 6 /
i. Your Veterinarian(s) O 1 2 3 4 5 6 7
j. Your Neighbor(s) O 1 2 3 4 5 6 7

Q11. Please indicate how sure you are that the following individuals would ask a
veterinarian to examine their cattle if they were in situation #1.

Does Neither

ot CUnewre’  Unewre umwe  Suwenor SUREERC A Fwe
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in O 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas
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Q12. Please indicate how sure you are that the following individuals would take into
consideration the consequences to your operation when deciding in situation #1 whether
or not to ask a veterinarian to examine their cattle.

Does Neither

Jo e UnareUneure Surenor SRS AR e
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in 0 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas

Q13. Overall, given situation #1, asking that a veterinarian examine my cattle is:

Bad 1 2 3 4 5 6 7 Good
Unpleasant 1 2 3 4 5 6 7 Pleasant
Ineffective 1 2 3 4 5 6 7 Effective
Harmful 1 2 3 4 5 6 7 Beneficial
Difficult 1 2 3 4 5 6 7 Easy
Inconvenient 1 2 3 4 5 6 7 Convenient
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Imagine yourself in the following situation.
Situation #2

Foot-and-mouth disease is a very easily spread, viral disease that affects cattle,
sheep, goats, pigs, llamas, alpacas, and deer. It does not affect humans.

An outbreak of foot-and-mouth disease has been reported in your area. Cattle which
reside within a certain distance from the infected herd must be inspected and tested
for the disease. Herds that have an animal test positive for foot-and-mouth disease,

as well as their neighboring herds, will be killed in order to control the spread of the
disease. All susceptible animals including cattle, sheep, goats, pigs, llamas, alpacas,
and deer may be killed.

You are contacted by state or federal authorities and asked to gather and hold your
cattle for inspection and testing at a date and time designated by the authorities.

Based on your own experiences and the demands of your cattle operation,
please answer the following questions regarding situation #2.

Q1. Please indicate how strongly you agree or disagree with the following statement.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #2, | would gather and
hold all of my cattle for testing and
inspection at the requested date and
time.
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The following questions measure the strength of your beliefs and concerns about the
consequences of gathering and holding your cattle at the date and time requested in
situation #2.

Q2. Please indicate how strongly you agree or disagree with the following statements.

In situation #2, if | gather and Neither

hold my cattle for testing and Dager  Deagre Diepee Agree nor e Agee  hoe
inspection at the requested date

and time:

a. It will reduce the economic

impact of foot-and-mouth disease 1 2 3 4 5 6 7

on my operation.

b. It will reduce the economic
impact of foot-and-mouth disease 1 2 3 4 5 6 7
on the US cattle industry.

c. It will help stop the spread of
foot-and-mouth disease within my 1 2 3 4 5 6 7
cattle operation.

d. It will help stop the spread of
foot-and-mouth disease among 1 2 3 4 5 6 7
cattle in my area.

e. It will allow me to know if my

herd is infected as well. 1 2 3 4 > 6 7
f. It will cause my cattle to suffer. 1 2 3 4 5 6 7
g. It will make me feel better

about how | manage my cattle. 1 2 3 4 > 6 /
h. It will reduce the value of my

cattle. 1 2 3 4 5 6 7
i. It will result in my cattle being 1 2 3 4 5 6 7
killed.

j. It will result in my neighbors’ 1 2 3 4 5 6 7

cattle being killed.
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Q3. Please indicate how desirable or undesirable the following outcomes are for you
personally. Desirable outcomes are those that you would be willing to invest time and/or

financial resources to achieve.

Neither

Undearable  Undearable  Undedrable  nor - Desabie  Desable  Demrable
a. Reducing the economic impact of
foot-and-mouth disease on my -3 -2 -1 0 1 2 3
operation is:
b. Reducing the economic impact of
foot-and-mouth disease on the US -3 -2 -1 0 1 2 3
cattle industry is:
c. Stopping the spread of foot-and-
mouth disease within my cattle -3 -2 -1 0 1 2 3
operation is:
d. Stopping the spread of foot-and-
mouth disease among cattle in my -3 -2 -1 0 1 2 3
area is:
e. Knowing if my herd is infected is: -3 -2 -1 0 1 2 3
f. Causing my cattle to suffer is: -3 -2 -1 0 1 2 3
g. Feeling .b.etter about how | manage 3 2 1 0 1 2 3
my cattle is:
h. Reducing the value of my cattle is: -3 -2 -1 0 1 2 3
i. Having my cattle killed during the 3 2 1 0 1 2 3
control of foot-and-mouth disease is:
j. Having my neighbors’ cattle killed
during the control of foot-and-mouth -3 -2 -1 0 1 2 3

disease is:
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The following questions ask about factors that may influence your decision to gather and
hold your cattle in situation #2.

Q4. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree oi nor Agree Agree Agree
isagree
a. | have the facilities needed to gather
and hold my cattle for testing and 1 2 3 4 5 6 7
inspection.
b. I have the manpower needed to
gather and hold my cattle for testing 1 2 3 4 5 6 7
and inspection.
c. | have the finances needed to gather
and hold my cattle for testing and 1 2 3 4 5 6 7

inspection.

d. I live close enough to my cattle to be
able to gather and hold my cattle for 1 2 3 4 5 6 7
testing and inspection.

e. My cattle are tame enough to be
gathered and held for testing and 1 2 3 4 5 6 7
inspection.

Q5. Please indicate how the following conditions impact your likelihood of gathering and
holding your cattle in situation #2.

Neither

Extremely Less Somewhat More nor Somewhat Mostly Extremely
I'.ess Likely I..ess Less More More More
Likely Likely Likely Likely Likely Likely
a. Having the facilities needed to
gather and hold your cattle -3 2 -1 0 1 2 3
b. Having the manpower needed to
gather and hold your cattle -3 2 1 0 1 2 3
c. Having the finances needed to
gather and hold your cattle -3 2 1 0 1 2 3
d. Living close enough to your cattle
to gather and hold your cattle -3 2 1 0 1 2 3
e. Having cattle which are tame 3 2 1 0 1 ) 3

enough to be gathered and held
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Q6. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #2, | am confident that
| could gather and hold my cattle at 1 2 3 4 5 6 7
the date and time requested.

b. Whether | gather and hold my
cattle or not, is entirely under my 1 2 3 4 5 6 7
control.

The following questions ask about what you feel obligated to do regardless of
others’ expectations, as well as what other people would expect you to do in
situation #2.

In question #10, we will ask you about how important it is to you that you meet
these expectations.

Q7. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #2, | have a moral duty
to gather and hold my cattle at the 1 2 3 4 5 6 7
date and time requested.

Q8. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #2, | would feel social
pressure to gather and hold my cattle 1 2 3 4 5 6 7
at the date and time requested.

b. In situation #2, most people who
are important to me think that |
should gather and hold my cattle at
the date and time requested.

c. In situation #2, other cattle
producers | admire would gather and
hold their cattle at the date and time
requested.

d. In situation #2, other cattle
producers like myself, would gather
and hold their cattle at the date and
time requested.
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Q9. In situation #2, please indicate which of the following individuals or groups would
expect you to gather and hold your cattle at the date and time requested.

Neither
Strongly Mostly Somewhat Expect

Vil Doter  poler oeder vedo R o heen
Expect

a. Animal Health Regulatory O 3 2 1 0 1 2 3
Agencies
b. Your County Extension
Agent(S) O 3 2 1 0 1 2 3
c. Your Surrounding
Community O 3 2 1 0 1 2 3
d. Your Professional
Organization(s) O 3 2 1 0 1 2 3
e. Other Cattle Producers Like
Yourself O 3 2 1 0 1 2 3
f. Leaders in the Cattle
Industry O 3 2 1 0 1 2 3
g. Your Family O 3 2 1 0 1 2 3
h. Your Business
Partner(s)/Associate(s) O 3 2 1 0 1 2 3
i. Your Veterinarian(s) O 3 2 1 0 1 2 3
j. Your Neighbor(s) O 3 2 1 0 1 2 3
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Q10. In situation #2, please indicate how important the expectations of the following
individuals or groups are to you.

Neither

Does Not Very Mostly Somewhat Important Somewhat Mostly Very
Apply Unimportant Unimportant Unimportant Unimn;:rtant Important Important Important
a. Ammal Health Regulatory 0 1 2 3 4 5 6 7
Agencies
b. Your County Extension
Agent(S) O 1 2 3 4 5 6 7
c. Your Surrounding
Community = ! 2 3 4 > 6 /
d. Your Professional
Organization(s) O 1 2 3 4 > 6 /
e. Other Cattle Producers Like
Yourself O 1 2 3 4 5 6 7
f. Leaders in the Cattle
Industry O 1 2 3 4 5 6 7
g. Your Family O 1 2 3 4 5 6 7
h. Your Business
Partner(s)/Associate(s) O 1 2 3 4 > 6 /
i. Your Veterinarian(s) O 1 2 3 4 5 6 7
j. Your Neighbor(s) O 1 2 3 4 5 6 7
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Q11. Please indicate how sure you are that the following individuals would gather and hold
their cattle at the date and time requested if they were in situation #2.

Does Neither

N EUSe e umewe Swenr UM IOY Fam
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in O 1 5 3 4 5 6 .
your area
c. Other cattle producers in O 1 5 3 4 5 6 .

Texas

Q12. Please indicate how sure you are that the following individuals would take into
consideration the consequences to your operation when deciding in situation #2 whether
or not to gather and hold their cattle at the date and time requested.

DN° es Extremely Mostly Somewhat SNeither Somewhat Mostly Extremely
A ot Unsure Unsure Unsure ure nor Sure Sure Sure
pply Unsure
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in
P O 1 2 3 4 5 6 7
your area
c. Other cattle producers in
P O 1 2 3 4 5 6 7

Texas

Q13. Overall, given situation #2, gathering and holding your cattle at the date and time
requested is:

Bad 1 2 3 4 5 6 7 Good
Unpleasant 1 2 3 4 5 6 7 Pleasant
Ineffective 1 2 3 4 5 6 7 Effective
Harmful 1 2 3 4 5 6 7 Beneficial
Difficult 1 2 3 4 5 6 7 Easy
Inconvenient 1 2 3 4 5 6 7 Convenient
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The following questions ask about the various agencies which may be involved in the
response to an outbreak of foot-and-mouth disease, as well as the risk that foot-and-
mouth disease poses.

14. Given the scenarios above, please indicate how you feel the following agencies would
manage their role during an outbreak of foot-and-mouth disease in Texas.

Does Neither

JUCC S oL A R B
Aericulture (USDA) o123 4567
Rericuttere (10A) o 12 3 456 7
E}:;er:w(issifr]: r(nTaXHHce)alth . 1 2 3 4 5 6 7
Homeland Security (OHS) o123 45 67
Protaction Agency (EPA) o123 4567
kaiidgeeﬁleﬁinféiiﬂiy(pem) O 1 2 3 4 5 6 7
g,ér'l\'/?()z(gss :-IHe:Sl’;h and Human O 1 5 3 4 5 6 ;
Environmental Quatity (e B 1 2 3 4567
i. US Department of Health 0 1 ) 3 4 5 6 .

and Human Services (HHS)
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15. Given the scenarios above, please indicate how strongly you agree or disagree with the
following statement:

I believe that the following agencies would act in my best interest in managing an
outbreak of foot-and-mouth disease in Texas.

Neither

Does Not Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Apply Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. US Department of
Agriculture (USDA) . 1 2 3 4 5 6 7
b. Texas Department of
Agriculture (TDA) . 1 2 3 4 5 6 7
c. Texas Animal Health
Commission (TAHC) U 1 2 3 4 5 6 7
d. US Department of
Homeland Security (DHS) O 1 2 3 4 5 6 7
e. US Environmental
Protection Agency (EPA) . 1 2 3 4 5 6 7
f. Federal Emergency
Management Agency (FEMA) O 1 2 3 4 5 6 7
g. Texas Health and Human
Services (HHS) . 1 2 3 4 5 6 7
h. Texas Commission on
Environmental Quality (TCEQ) O 1 2 3 4 5 6 7
i. US Department of Health 0 1 5 3 4 5 6 .

and Human Services (HHS)
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16. Given the scenarios above, please indicate how strongly you agree or disagree with the
following statement:

I believe that the following agencies have the same goals that | have in managing an
outbreak of foot-and-mouth disease in Texas.

Neither

Does Not Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Apply Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. US Department of
Agriculture (USDA) . 1 2 3 4 5 6 7
b. Texas Department of
Agriculture (TDA) . 1 2 3 4 5 6 7
c. Texas Animal Health
Commission (TAHC) U 1 2 3 4 5 6 7
d. US Department of
Homeland Security (DHS) O 1 2 3 4 5 6 7
e. US Environmental
Protection Agency (EPA) . 1 2 3 4 5 6 7
f. Federal Emergency
Management Agency (FEMA) O 1 2 3 4 5 6 7
g. Texas Health and Human
Services (HHS) O 1 2 3 4 5 6 7
h. Texas Commission on
Environmental Quality (TCEQ) O 1 2 3 4 5 6 7
i. US Department of Health 0 1 5 3 4 5 6 .

and Human Services (HHS)
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17. Please indicate how strongly you agree or disagree with the following

statements.
Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. The risk of an outbreak of foot-and-
mouth disease in the USA is very great. 1 2 3 4 5 6 7
b. The risk of an outbreak of foot-and-
mouth disease in my operation is very 1 2 3 4 5 6 7
great.
c. An outbreak of foot-and-mouth
disease would be economically 1 2 3 4 5 6 7
devastating for my operation.
d. An outbreak of foot-and-mouth
disease would be economically 1 2 3 4 5 6 7
devastating for the US cattle industry.
e. | believe that the United States is
likely to experience an outbreak of foot- 1 2 3 4 5 6 7
and-mouth disease in the next five years.
f. | believe that my operation is likely to
experience an outbreak of foot-and- 1 2 3 4 5 6 7

mouth disease in the next five years.
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The following questions are used to summarize the general demographic features
of the types of people that responded to our survey.

Please answer the following questions about your operation.

a. Largest number of beef cows and beef [ ] None [] 200 to 499

cow replacements (weaned or older,

including first calf heifers) located on [J1to9 [ 500 to 999

your operation during the year: []10to 19 [] 1,000 to 2,499
[]20 to 49 ] 2,500 to 4,999
[]50 to 99 [] 5,000 or more
[]100 to 199

b. Largest number of steers and/or [ ] None [ ] 200 to 499

stockers (weaned or older) located on

your operation during the year: [J1to9 (1500 to 999
[]10to 19 ] 1,000 to 2,499
[]20 to 49 ] 2,500 to 4,999
[]50 to 99 [ ] 5,000 or more
[]100 to 199

c. Which of the following best describes
your current production practices?
Check all that apply.

[] Conventional cow-
calf

[ ] Seedstock

[] Age-and-source
verification

[ ] Branded Beef
Program (such as
certified Angus Beef)

[] Natural or non-
certified organic

[ ] Integrated Resource

[ ] Stocker
[] Grass-finished

[] Certified organic
(operation certified by
the USDA)

[] Holistic Resource
Management

[ ] Beef Quality
Assurance

[ ] Other (please specify
)

Management
d. Number of separate and distinct []1 []4
properties where you currently keep
cattle? [12 015
[]3 []>5
e. Percentage of land that is used to % owned
raise or graze cattle that is owned or % leased

leased?
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Please answer the following questions about yourself.

f. Male or female: [ ] Male [ ] Female
g. Age (in years): (years)
h. Racial or ethnic identity: ] White [] Asian
[] Black or African [ ] Hispanic, Latino, or
American Spanish origin or
] American Indian or background
Alaska Native
[] Native Hawaiian or
Pacific Islander
i. Highest Level of Education: [ ] Less than high school diploma

] High school diploma

[] Vocational (trade) school
[] 2-year college degree

[] 4-year college degree

[ ] Graduate or postgraduate degree (MS, PhD,
etc.)

[] Professional degree (MD, DVM, etc.)

j. Length of time worked in current
operation (in years):

(years)

k. Length of time worked in cattle

industry (in years): (years)

L. Do you currently live at the same
property where your cattle are held? [] Yes

If not, what is the approximate distance [JNo
between your residence and the location  |f po (miles)
of your cattle?
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Please answer the following questions about yourself.

m. Primary motivation for raising or [] Primary source of income
owning cattle? Check only one.

] Supplemental source of income
[ ] Pleasure or lifestyle

] Control of excess forage

] Property tax advantages

[] Family tradition/obligation

[] Other (please specify

n. Percentage of income derived from []<10% [ ] 60-69%

your cattle? [ 10-19% [ 70-79%
[]20-29% [ ] 80-89%
[] 30-39% [] 90-99%
[] 40-49% ] 100%

[] 50-59%
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Please answer the following questions about yourself.

0. Current member of any cattle [ ] Yes
producer organization(s)? [ No
p. If yes, have you served as an officer or [] Yes
committee chair/member within a cattle

producer organization? (] No

g. Which federal or state disease
control/eradication program(s) have you
been directly involved with? Check all

that apply.

[] Brucellosis eradication program

[] Cattle tuberculosis eradication program
[] Johne’s control program

[ ] Fever tick eradication program

] Scrapie eradication program

[ ] Other (please specify

Thank you for taking the time to answer this questionnaire!

We would welcome any comments you may have on this questionnaire. Please feel free to
write your comments or thoughts on situation #1 or #2 in the space below or on the back
cover of the questionnaire. If there are any additional influences that would affect your
decisions in situation #1 or #2 that we did not address, please include those in your

comments. Many thanks.
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Instructions:

This survey booklet is divided into three sections. The first
two sections each ask questions about a specific scenario or
situation that a cattle producer might be faced with. The last
section asks questions about your business or yourself that
will help us understand the types of people who responded to
our survey.

Please answer these questions based on the reality of your
operation and how you do business. If you have multiple
businesses or operations, please answer them for your cow-
calf or stocker operation only. This will allow us to combine
your answers with other cattle producers like yourself.

Thank you very much for your time and help in completing
this survey!

O 1 am not involved in the cattle industry.

O 1 do not wish to participate in this survey.

If for some reason you received this survey in error—you no
longer work with cattle or are not involved in cattle
production, or if you wish not to participate in this study—
simply indicate that below and return the survey left blank
in the postage-paid envelope provided.

Please return surveys in the postage-paid envelope provided to:
Texas A&M University

College of Veterinary Medicine and Biomedical Sciences
Veterinary Integrative Biosciences

4458 TAMUS

College Station, TX 77843-4458
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Imagine yourself in the following situation.
Situation #1

An outbreak of foot-and-mouth disease has been detected in Texas. Herds that have
an animal test positive for foot-and-mouth disease, as well as their neighboring herds,
will be killed in order to control the spread of the disease. All susceptible animals
including cattle, sheep, goats, pigs, llamas, alpacas, and deer may be killed.

The clinical signs of foot-and-mouth disease are drooling, lameness, fever, loss of
appetite, and the formation of blisters in the mouth or at the top of the hooves.

It is brought to your attention that many of the cattle in your herd appear depressed
and seem reluctant to move. Several of the animals are noticeably lame. Some of
the depressed animals appear to be drooling.

Based on your own experiences and the demands of your cattle operation, please
answer the following questions regarding situation #1.

Q1. Please indicate how strongly you agree or disagree with the following statement.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | would ask a
’ 1 2 3 4 5 6 7

veterinarian to examine my cattle.
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The following questions measure the strength of your beliefs and concerns about the
consequences of asking a veterinarian to examine your cattle in situation #1.

Q2. Please indicate how strongly you agree or disagree with the following statements.

In situation #1, if | ask a )
Neither

veterinarian to examine my Sw ppte e dgeenr STe Moy S
gree

cattle:

a. It will reduce the economic

impact of foot-and-mouth disease 1 2 3 4 5 6 7

on my operation.

b. It will reduce the economic
impact of foot-and-mouth disease 1 2 3 4 5 6 7
on the US cattle industry.

c. It will help stop the spread of
foot-and-mouth disease within my 1 2 3 4 5 6 7
cattle operation.

d. It will help stop the spread of
foot-and-mouth disease among 1 2 3 4 5 6 7
cattle in my area.

e. It will allow me to know the

cause of disease in my herd. 1 2 3 4 5 6 7
f. It will improve the well being of 1 5 3 4 5 . ,
my cattle.

g. It will improve the productivity 1 5 3 4 5 . ,
of my cattle.

h. 1t will improve the profitability 1 5 3 4 5 . ,
of my operation.

i. It will make me feel better 1 5 3 4 5 . ,
about how | manage my cattle.

j. It will delay my ability to sell 1 5 3 4 5 . ,

cattle.
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Q3. Please indicate how desirable or undesirable the following outcomes are for you
personally. Desirable outcomes are those that you would be willing to invest time and/or
financial resources to achieve.

Neither
Extremely Mostly Somewhat Desirable Somewhat Mostly Extremely
Undesirable Undesirable Undesirable nor Desirable Desirable Desirable
Undesirable

a. Reducing the economic impact of
foot-and-mouth disease on my -3 -2 -1 0 1 2 3
operation is:

b. Reducing the economic impact of
foot-and-mouth disease on the US -3 -2 -1 0 1 2 3
cattle industry is:

c. Stopping the spread of foot-and-
mouth disease within my cattle -3 -2 -1 0 1 2 3
operation is:

d. Stopping the spread of foot-and-

mouth disease among cattle in my -3 -2 -1 0 1 2 3
area is:

e. Knowing the cause of disease in my 3 2 1 0 1 2 3
herd is:

f. Improving the well being of my i i i

cattle is: 3 2 ! 0 ! 2 3
g. Improving the productivity of my 3 2 1 0 1 2 3
cattle is:

h. Improvmg: the profitability of my 3 2 1 0 1 2 3
operation is:

i. Feeling t.)e.tter about how | manage 3 2 1 0 1 2 3
my cattle is:

j. Delaying my ability to sell cattle is: -3 -2 -1 0 1 2 3

The following questions ask about factors that may influence your decision to ask a
veterinarian to examine your cattle in situation #1.

Q4. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. | have a gooq re!atlonshlp with a 1 2 3 4 5 6 7
livestock veterinarian.
b. A vgtermquan q'ual1f1ed to treat 1 2 3 4 5 6 7
cattle is available in my area.
c..l knov_v the chmcal_ signs associated 1 2 3 4 5 6 7
with serious cattle diseases.
d. | know that certain cattle are at 1 2 3 4 5 6 7

greater risk of having disease.
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e. | have a clear understanding of who
to call if | suspect a disease outbreak in 1 2 3 4 5 6 7
my operation.

f. | can restrain my cattle in order to
inspect them closely for signs of 1 2 3 4 5 6 7
disease.

Q5. Please indicate how the following conditions impact your likelihood of asking a
veterinarian to inspect your cattle in situation #1.

Neither

Extremely Less Somewhat More nor Somewhat Mostly Extremely
Less : Less More More More
Likely Likely Likely L';f;fy Likely Likely Likely
a. Having a goqd re:*latlonshlp with a 3 2 1 0 1 2 3
livestock veterinarian
b. A veterinarian qualified to treat 3 2 1 0 1 2 3
cattle is available in your area
c. Knowing the clinical signs
associated with serious livestock -3 -2 -1 0 1 2 3
diseases
d. Knowmg that ‘certam cattle are at 3 2 1 0 1 2 3
greater risk of disease
e. Knowing who to call if you suspect
an outbreak of disease in your -3 -2 -1 0 1 2 3
operation
f. Having the ability to restrain your
cattle and inspect them closely for -3 -2 -1 0 1 2 3

signs of disease

Q6. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | am confident that
| could ask a veterinarian to examine 1 2 3 4 5 6 7
my cattle.
b. Whether | ask that my cattle are
examined by a veterinarian or not, is 1 2 3 4 5 6 7

entirely under my control.
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The following questions ask about what you feel obligated to do regardless of
others’ expectations, as well as what other people would expect you to do in
situation #1.

In question #10, we will ask you about how important it is to you that you meet
these expectations.

Q7. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. In situation #1, | have a moral duty
to ask a veterinarian to examine my 1 2 3 4 5 6 7
cattle.
b. I have a moral duty to request
y roreq 1 2 3 4 5 6 7

veterinary care for sick cattle.

Q8. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. In situation #1, | would feel under
social pressure to ask a veterinarian to 1 2 3 4 5 6 7
examine my cattle.

b. In situation #1, most people who
are important to me think that |

should ask a veterinarian to examine 1 2 3 4 > 6 7
my cattle.

c. In situation #1, other cattle

producers | admire would ask a 1 2 3 4 5 6 7

veterinarian to examine their cattle.

d. In situation #1, other cattle
producers like myself, would ask a 1 2 3 4 5 6 7
veterinarian to examine their cattle.
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Q9. In situation #1, please indicate which of the following individuals or groups would
expect or not expect you to ask a veterinarian to examine your cattle.

Neither
Strongly Mostly Somewhat Expect

Vil Doter  poler oeder vedo R fn heen
Expect

a. Animal Health Regulatory O 3 2 1 0 1 2 3
Agencies
b. Your County Extension
Agent(s) O 3 2 1 0 1 2 3
c. Your Surrounding
Community O 3 2 1 0 1 2 3
d. Your Professional
Organization(s) O 3 2 1 0 1 2 3
e. Other Cattle Producers Like
Yourself O 3 2 1 0 1 2 3
f. Leaders in the Cattle
Industry O 3 2 1 0 1 2 3
g. Your Family O 3 2 1 0 1 2 3
h. Your Business
Partner(s)/Associate(s) O 3 2 1 0 1 2 3
i. Your Veterinarian(s) O 3 2 1 0 1 2 3
j. Your Neighbor(s) O 3 2 1 0 1 2 3
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Q10. In situation #1, please indicate how important the expectations of the following
individuals or groups are to you.

Neither

Does Not Very Mostly Somewhat Important Somewhat Mostly Very
Apply Unimportant Unimportant Unimportant Unimn;:rtant Important Important Important
a. Ammal Health Regulatory 0 1 2 3 4 5 6 7
Agencies
b. Your County Extension
Agent(s) O 1 2 3 4 5 6 7
c. Your Surrounding
Community = ! 2 3 4 > 6 /
d. Your Professional
Organization(s) O 1 2 3 4 > 6 /
e. Other Cattle Producers Like
Yourself O 1 2 3 4 5 6 7
f. Leaders in the Cattle
Industry O 1 2 3 4 5 6 7
g. Your Family O 1 2 3 4 5 6 7
h. Your Business
Partner(s)/Associate(s) O 1 2 3 4 > 6 /
i. Your Veterinarian(s) O 1 2 3 4 5 6 7
j. Your Neighbor(s) O 1 2 3 4 5 6 7

Q11. Please indicate how sure you are that the following individuals would ask a
veterinarian to examine their cattle if they were in situation #1.

Does Neither

ot CUnewre’  Unewre umwe  Suwenor SUREERC A Fwe
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in O 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas
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Q12. Please indicate how sure you are that the following individuals would take into
consideration the consequences to your operation when deciding in situation #1 whether
or not to ask a veterinarian to examine their cattle.

Does Neither

Jo e UnareUneure Surenor SRS AR e
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in 0 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas

Q13. Overall, given situation #1, asking that a veterinarian examine my cattle is:

Bad 1 2 3 4 5 6 7 Good
Unpleasant 1 2 3 4 5 6 7 Pleasant
Ineffective 1 2 3 4 5 6 7 Effective
Harmful 1 2 3 4 5 6 7 Beneficial
Difficult 1 2 3 4 5 6 7 Easy
Inconvenient 1 2 3 4 5 6 7 Convenient
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Imagine yourself in the following situation.
Situation #2

Once foot-and-mouth disease is identified in Texas, producers will be told to restrict
the movement of anything that could spread the disease. These movement
restrictions may last for many weeks.

These movement restrictions will cover susceptible animals (e.g. cattle, sheep, goats,
pigs, llamas, alpacas, and deer), as well as products (i.e. milk, meat, hides) from
these animals. In addition, the movement of vehicles, including feed trucks, and
personnel will also be restricted.

People, other types of animals, vehicles, and equipment may only be allowed to move
following an extensive disinfection process that involves the application of an
appropriate chemical disinfectant and a mandatory wait period before coming into
contact with susceptible animals.

Based on your own experiences and the demands of your cattle operation, please
answer the following questions regarding situation #2.

Q1. Please indicate how strongly you agree or disagree with the following statement.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. During an outbreak of foot-and-
mouth disease, | would keep all of my 1 2 3 4 5 6 7
cattle at their current location(s).




242

The following questions measure the strength of your beliefs and concerns about the
consequences of keeping your cattle at their current location(s) during a foot-and-mouth
disease outbreak.

Q2. Please indicate how strongly you agree or disagree with the following statements.

During an outbreak of foot-and-

mOUth disease, If I keep my Strongly Mostly Somewhat ANf;teh:;r Somewhat Mostly Strongly
Cattle at their Current Disagree Disagree Disagree Dgisagree Agree Agree Agree
location(s):

a. It will reduce the economic

impact of foot-and-mouth disease 1 2 3 4 5 6 7

on my operation.

b. It will reduce the economic
impact of foot-and-mouth disease 1 2 3 4 5 6 7
on the US cattle industry.

c. It will help stop the spread of
foot-and-mouth disease within my 1 2 3 4 5 6 7
cattle operation.

d. It will help stop the spread of
foot-and-mouth disease among 1 2 3 4 5 6 7
cattle in my area.

e. It will result in feed shortages

for my cattle. 1 2 3 4 > 6 7
f. It will cause my cattle to suffer. 1 2 3 4 5 6 7
g. It will be adequate to protect

my cattle from foot-and-mouth 1 2 3 4 5 6 7
disease.

h. I will not be blamed for the

spread of foot-and-mouth disease. 1 2 3 4 > 6 /
i. It will make me feel better 1 2 3 4 5 6 7
about how | manage my cattle.

j. It will delay my ability to sell 1 2 3 4 5 6 7

cattle.
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Q3. Please indicate how desirable or undesirable the following outcomes are for you
personally. Desirable outcomes are those that you would be willing to invest time and/or

financial resources to achieve.

Neither

Undearable  Undearable  Undesrable  nor - Desable  Dessable  Demrable
a. Reducing the economic impact of
foot-and-mouth disease on my -3 -2 -1 0 1 2 3
operation is:
b. Reducing the economic impact of
foot-and-mouth disease on the US -3 -2 -1 0 1 2 3
cattle industry is:
c. Stopping the spread of foot-and-
mouth disease within my cattle -3 -2 -1 0 1 2 3
operation is:
d. Stopping the spread of foot-and-
mouth disease among cattle in my -3 -2 -1 0 1 2 3
area is:
e. Having a shortage of feed for my i i i
cattle is: 3 2 1 0 1 2 3
f. Causing my cattle to suffer is: -3 -2 -1 0 1 2 3
g. Protecting my cattle from foot-and- 3 2 1 0 1 2 3
mouth disease is:
h. Not being blamed for the spread of 3 2 1 0 1 2 3
foot-and-mouth disease:
i. Feeling l?<e'tter about how | manage 3 2 1 0 1 2 3
my cattle is:
j. Delaying my ability to sell cattle is: -3 -2 -1 0 1 2 3
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The following questions ask about factors that may influence your decision to keep your
cattle at their current location(s) during an outbreak of foot-and-mouth disease.

Q4. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. During an outbreak of foot-and-
mouth disease, | expect that feed can 1 2 3 4 5 6 7
be delivered to my cattle if needed.

b. I own/have access to adequate feed

to keep my cattle at their current 1 2 3 4 5 6 7
location(s).

c. | will be responsible for paying for

additional feed needed to maintain my 1 2 3 4 5 6 7

cattle if they can not be moved.

d. Keeping my cattle in their current

location(s) will cause them to become 1 2 3 4 5 6 7
crowded.

e. Keeping my cattle in their current

location(s) will cause environmental 1 2 3 4 5 6 7
damage.

f. Keeping my cattle in their current

location(s) will cause them to be killed 1 2 3 4 5 6 7

during the control of the disease.

g. If needed, | have facilities to keep all
calves born on my property for an 1 2 3 4 5 6 7
extended length of time.

h. | can set up appropriate disinfection
procedures for myself and my 1 2 3 4 5 6 7
employees/hands.
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Q5. Please indicate how the following conditions impact your likelihood of keeping your
cattle at their current location(s) during an outbreak of foot-and-mouth disease.

Neither

Extremely Less Somewhat More nor Somewhat Mostly Extremely
= v v o

a. Having the ability to have feed 3 2 1 0 1 2 3
delivered
b. Having access to adequate feed to 3 2 1 0 1 2 3
maintain your cattle
c. Having the responsibility of paying
for additional feed to maintain your -3 -2 -1 0 1 2 3
cattle
d. Worries that your cattle may cause 3 2 1 0 1 2 3
environmental damage
e. Worries that your cattle may 3 2 1 0 1 2 3
become crowded
f. Knowing that your cattle are likely
to be killed during the disease control -3 -2 -1 0 1 2 3
process
g. Having the facilities to keep all
calves born on your property for an -3 -2 -1 0 1 2 3
extended length of time
h. Being able to set up appropriate 3 2 1 0 1 2 3

disinfection procedures

Q6. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. During an outbreak of foot-and-
mouth disease, | am confident that |
’ 1 2 3 4 5 6 7

could keep my cattle at their current
location(s).

b. Whether | keep my cattle at their
current location(s) or not, is entirely 1 2 3 4 5 6 7
under my control.
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The following questions ask about what you feel obligated to do regardless of
others’ expectations, as well as what other people would expect you to do in
situation #2.

In question #10, we will ask you about how important it is to you that you meet
these expectations.

Q7. Please indicate how strongly you agree or disagree with the following statements.

Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree

a. | have a moral duty to ensure that
my cattle have access to adequate 1 2 3 4 5 6 7
feed and water.

b. | have a moral duty to protect my

cattle from exposure to diseased 1 2 3 4 5 6 7
animals.

c. | have a moral duty to prevent the

spread of disease from my cattle to 1 2 3 4 5 6 7

someone else’s cattle.

Q8. Please indicate how strongly you agree or disagree with the following statements.

Neither

Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. During an outbreak of foot-and-
mouth disease, | would feel social
’ 1 2 3 4 5 6 7

pressure to keep my cattle at their
current location(s).

b. During an outbreak of foot-and-

mouth disease, most people who are

important to me think that | should 1 2 3 4 5 6 7
keep my cattle at their current

location(s).

c. During an outbreak of foot-and-
mouth disease, other cattle producers

I admire would keep their cattle at 1 2 3 4 > 6 7
their current location(s).

d. During an outbreak of foot-and-

mouth disease, other cattle producers 1 2 3 4 5 6 7

like myself, would keep their cattle at
their current location(s).
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Q9. During an outbreak of foot-and-mouth disease (Situation #2), please indicate which of
the following individuals or groups would expect you to keep your cattle at their current

location(s).
Neither
oes No Strongly Mostly Somewhat Expect omewha os ron
Ty Dover  poler beder o T e Boet
Expect

a. Animal Health Regulatory i i i
Agencies O 3 2 1 0 1 2 3
b. Your County Extension
Agent(S) O 3 2 1 0 1 2 3
c. Your Surrounding
Community O -3 2 - 0 1 2 3
d. Your Professional
Organization(s) O -3 2 - 0 1 2 3
e. Other Cattle Producers Like
Yourself O -3 2 - 0 1 2 3
f. Leaders in the Cattle
Industry O -3 -2 -1 0 1 2 3
g. Your Family O -3 -2 -1 0 1 2 3
h. Your Business
Partner(s)/Associate(s) O -3 2 - 0 1 2 3
i. Your Veterinarian(s) O -3 -2 -1 0 1 2 3
j. Your Neighbor(s) O -3 -2 -1 0 1 2 3
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Q10. During an outbreak of foot-and-mouth disease (Situation #2), please indicate how
important the expectations of the following individuals or groups are to you.

Neither

Does Not Very Mostly Somewhat Important Somewhat Mostly Very
Apply Unimportant Unimportant Unimportant Unimn;:rtant Important Important Important
a. Ammal Health Regulatory 0 1 2 3 4 5 6 7
Agencies
b. Your County Extension
Agent(S) O 1 2 3 4 5 6 7
c. Your Surrounding
Community = ! 2 3 4 > 6 /
d. Your Professional
Organization(s) O 1 2 3 4 > 6 /
e. Other Cattle Producers Like
Yourself O 1 2 3 4 5 6 7
f. Leaders in the Cattle
Industry O 1 2 3 4 5 6 7
g. Your Family O 1 2 3 4 5 6 7
h. Your Business
Partner(s)/Associate(s) O 1 2 3 4 > 6 /
i. Your Veterinarian(s) O 1 2 3 4 5 6 7
j. Your Neighbor(s) O 1 2 3 4 5 6 7

Q11. Please indicate how sure you are that the following individuals would keep their
cattle in their current location(s) if they were in situation #2.

Does Neither

ot CUnewre’  Unewre umwe  Suwenor SUREERC A Fwe
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in O 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas
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Q12. Please indicate how sure you are that the following individuals would take into
consideration the consequences to your operation when deciding in situation #2 whether
or not to keep their cattle in their current location(s).

Does Neither

Jo e UnareUneure Surenor SRS AR e
a. Your neighbor(s) O 1 2 3 4 5 6 7
b. Other cattle producers in 0 1 2 3 4 5 6 7
your area
c. Other cattle producers in O 1 2 3 4 5 6 7

Texas

Q13. Overall, given situation #2, keeping my cattle in their current location(s) during an
outbreak of foot-and-mouth disease is:

Bad 1 2 3 4 5 6 7 Good
Unpleasant 1 2 3 4 5 6 7 Pleasant
Ineffective 1 2 3 4 5 6 7 Effective
Harmful 1 2 3 4 5 6 7 Beneficial
Difficult 1 2 3 4 5 6 7 Easy
Inconvenient 1 2 3 4 5 6 7 Convenient
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The following questions ask about the various agencies which may be involved in the
response to an outbreak of foot-and-mouth disease, as well as the risk that foot-and-
mouth disease poses.

14. Given the scenarios above, please indicate how you feel the following agencies would
manage their role during an outbreak of foot-and-mouth disease in Texas.

Does Neither

JUCC S oL A R B
Aericulture (USDA) o123 4567
Rericuttere (10A) o 12 3 456 7
E}:;er:w(issifr]: r(nTaXHHce)alth . 1 2 3 4 5 6 7
Homeland Security (OHS) o123 45 67
Protaction Agency (EPA) o123 4567
kaiidgeeﬁleﬁinféiiﬂiy(pem) O 1 2 3 4 5 6 7
g,ér'l\'/?()z(gss :-IHe:Sl’;h and Human O 1 5 3 4 5 6 ;
Environmental Quatity (e B 1 2 3 4567
i. US Department of Health 0 1 ) 3 4 5 6 .

and Human Services (HHS)
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15. Given the scenarios above, please indicate how strongly you agree or disagree with the
following statement:

I believe that the following agencies would act in my best interest in managing an
outbreak of foot-and-mouth disease in Texas.

Neither

Does Not Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Apply Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. US Department of
Agriculture (USDA) . 1 2 3 4 5 6 7
b. Texas Department of
Agriculture (TDA) . 1 2 3 4 5 6 7
c. Texas Animal Health
Commission (TAHC) U 1 2 3 4 5 6 7
d. US Department of
Homeland Security (DHS) O 1 2 3 4 5 6 7
e. US Environmental
Protection Agency (EPA) . 1 2 3 4 5 6 7
f. Federal Emergency
Management Agency (FEMA) O 1 2 3 4 5 6 7
g. Texas Health and Human
Services (HHS) . 1 2 3 4 5 6 7
h. Texas Commission on
Environmental Quality (TCEQ) O 1 2 3 4 5 6 7
i. US Department of Health 0 1 5 3 4 5 6 .

and Human Services (HHS)
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16. Given the scenarios above, please indicate how strongly you agree or disagree with the
following statement:

I believe that the following agencies have the same goals that | have in managing an
outbreak of foot-and-mouth disease in Texas.

Neither

Does Not Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Apply Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. US Department of
Agriculture (USDA) . 1 2 3 4 5 6 7
b. Texas Department of
Agriculture (TDA) . 1 2 3 4 5 6 7
c. Texas Animal Health
Commission (TAHC) U 1 2 3 4 5 6 7
d. US Department of
Homeland Security (DHS) O 1 2 3 4 5 6 7
e. US Environmental
Protection Agency (EPA) . 1 2 3 4 5 6 7
f. Federal Emergency
Management Agency (FEMA) O 1 2 3 4 5 6 7
g. Texas Health and Human
Services (HHS) O 1 2 3 4 5 6 7
h. Texas Commission on
Environmental Quality (TCEQ) O 1 2 3 4 5 6 7
i. US Department of Health 0 1 5 3 4 5 6 .

and Human Services (HHS)
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17. Please indicate how strongly you agree or disagree with the following

statements.
Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Disagree Disagree Disagree nor Agree Agree Agree
Disagree
a. The risk of an outbreak of foot-and- 1 ? 3 4 5 6 7
mouth disease in the USA is very great.
b. The risk of an outbreak of foot-and-
mouth disease in my operation is very 1 2 3 4 5 6 7
great.
c. An outbreak of foot-and-mouth
disease would be economically 1 2 3 4 5 6 7
devastating for my operation.
d. An outbreak of foot-and-mouth
disease would be economically 1 2 3 4 5 6 7
devastating for the US cattle industry.
e. | believe that the United States is
likely to experience an outbreak of foot- 1 2 3 4 5 6 7
and-mouth disease in the next five years.
f. | believe that my operation is likely to
experience an outbreak of foot-and- 1 2 3 4 5 6 7

mouth disease in the next five years.
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The following questions are used to summarize the general demographic features
of the types of people that responded to our survey.

Please answer the following questions about your operation.

a. Largest number of beef cows and beef  [] None [] 200 to 499

cow replacements (weaned or older,

including first calf heifers) located on [J1to9 [ 500 to 999

your operation during the year: []10to 19 [] 1,000 to 2,499
[]20 to 49 ] 2,500 to 4,999
[]50 to 99 [] 5,000 or more
[] 100 to 199

b. Largest number of steers and/or [] None [ ] 200 to 499

stockers (weaned or older) located on

your operation during the year: [J1to9 (1500 to 999
[]10to 19 ] 1,000 to 2,499
[]20 to 49 ] 2,500 to 4,999
[]50to 99 [ ] 5,000 or more
[]100 to 199

c. Which of the following best describes
your current production practices? Check

all that apply.

[] Conventional cow-
calf

[ ] Seedstock

[] Age-and-source
verification

[ ] Branded Beef
Program (such as
certified Angus Beef)

[] Natural or non-
certified organic

[ ] Integrated Resource

[] Stocker
[ ] Grass-finished

[ ] Certified organic
(operation certified by
the USDA)

[ ] Holistic Resource
Management

[ ] Beef Quality
Assurance

[ ] Other (please specify
)

Management
d. Number of separate and distinct []1 []4
properties where you currently keep
cattle? [12 015
[]3 []>5
e. Percentage of land that is used to % owned
raise or graze cattle that is owned or % leased

leased?
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Please answer the following questions about yourself.

f. Male or female: [] Male [ ] Female
g. Age (in years): (years)
h. Racial or ethnic identity: ] White [] Asian
[] Black or African [ ] Hispanic, Latino, or
American Spanish origin or
background

] American Indian or
Alaska Native

[] Native Hawaiian or
Pacific Islander

i. Highest Level of Education:

[ ] Less than high school diploma
[] High school diploma

[ ] Vocational (trade) school

[] 2-year college degree

[] 4-year college degree

[] Graduate or postgraduate degree (MS, PhD,
etc.)

[ ] Professional degree (MD, DVM, etc.)

j. Length of time worked in current
operation (in years):

(years)
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Please answer the following questions about yourself.

k. Length of time worked in cattle

industry (in years): (years)

l. Do you currently live at the same

property where your cattle are held? [] Yes

If not, what is the approximate distance [] No

between your residence and the If no, (miles)

location(s) of your cattle?

m. Primary motivation for raising or
owning cattle? Check only one.

[] Primary source of income

[] Supplemental source of income
] Pleasure or lifestyle

[] Control of excess forage

] Property tax advantages

[] Family tradition/obligation

[ ] Other (please specify
)

n. Percentage of income derived from []<10% [ ] 60-69%

your cattle? [ 10-19% [ 70-79%
[]20-29% [] 80-89%
[]30-39% []90-99%
[] 40-49% ] 100%
[]50-59%

0. Current member of any cattle [ ] Yes

producer organization(s)? [ No

p. If yes, have you served as an officer or [ yes

committee chair/member within a cattle

producer organization? [1No

g. Which federal or state disease
control/eradication programs have you
been directly involved with? Check all

that apply.

[] Brucellosis eradication program

[] Cattle tuberculosis eradication program
[] Johne’s control program

[] Fever tick eradication program

[] Scrapie eradication program

[ ] Other (please specify
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Thank you for taking the time to answer this questionnaire!

We would welcome any comments you may have on this questionnaire. Please feel free to
write your comments or thoughts on situation #1 or #2 in the space below. If there are
any additional influences that would affect your decisions in situation #1 or #2 that we did
not address, please include those in your comments. Many thanks.
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APPENDIX B

FACTOR LOADINGS AND SCORING COEFFICIENTS FOR FACTOR ANALYSIS

The following tables present the factor loadings and scoring coefficients for all
factor analyses performed. Questions related to behaviors 1 and 3 were included on
Survey 1, while behaviors 2 and 4 were included in a separate survey (Survey 2).
Identical questions regarding trust and risk perception were included on both Survey 1

and 2.
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Behavior 1: Requesting veterinary examination of cattle with clinical signs consistent
with FMD prior to a known outbreak of FMD

Table B1. Factor loadings and scoring coefficients for 1 factor extracted from 9 variables
included in Survey 1 (n=493) assessing producers” beliefs about the consequences of
requesting veterinary examination of cattle with clinical signs consistent with FMD
when an outbreak is not known to be present. The proportions of responses to each
variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
It will reduce the economic impact on my operation. 0.76 0.08
It will reduce the economic impact on the US cattle industry. 0.72 0.12
It will stop the spread of disease within my operation. 0.89 0.18
It will stop the spread of disease among cattle in my area. 0.84 0.13
It will allow me to know the cause of disease in my herd. 0.85 0.12
It will improve the well being of my cattle. 0.89 0.16
It will improve the productivity of my cattle. 0.88 0.18
It will improve the profitability of my operation. 0.84 0.12
It will make me feel better about how I manage my cattle. 0.70 0.05

Table B2. Factor loadings and scoring coefficients for 1 factor extracted from 6 variables
included in Survey 1 (n=506) assessing producers” control beliefs about the barriers to
requesting veterinary examination of cattle with clinical signs consistent with FMD
when an outbreak is not known to be present. The proportions of responses to each
variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
I have a good relationship with a livestock veterinarian. 0.73 0.23
A veterinarian qualified to treat cattle is available in my area. 0.72 0.21
I know the clinical signs associated with serious livestock diseases. 0.63 0.17
I know that certain cattle are at greater risk of having disease. 0.58 0.15
I have a clear understanding of who to call if I suspect a disease outbreak in my 0.80 0.30

operation.
I can restrain my cattle in order to inspect them closely for signs of disease. 0.65 0.15
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Table B3. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 1 (n=493) assessing producers” beliefs about social
pressure from each of the listed groups for requesting veterinary examination of cattle
with clinical signs consistent with FMD when an outbreak is not known to be present.
Proportions of responses to each variable were weighted to account for sampling and
survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Animal health regulatory agencies 0.74 0.09
Your county extension agent(s) 0.73 0.11
Your surrounding community 0.81 0.12
Your professional organizations 0.83 0.12
Other cattle producers like yourself 0.89 0.19
Leaders in the cattle industry 0.80 0.10
Your family 0.78 0.13
Your business partner(s)/ associate(s) 0.76 0.11
Your veterinarian(s) 0.82 0.12
Your neighbor(s) 0.80 0.10

Table B4. Factor loadings and scoring coefficients for 1 factor extracted from 6 variables
included in Survey 1 (n=471) assessing producers” attitudes towards requesting
veterinary examination of cattle with clinical signs consistent with FMD when an
outbreak is not known to be present. Proportions of responses to each variable were
weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Bad — Good 0.60 0.10
Unpleasant — Pleasant 0.71 0.15
Ineffective — Effective 0.79 0.24
Harmful — Beneficial 0.79 0.22
Difficult — Easy 0.81 0.25

Inconvenient — Convenient 0.79 0.22
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Table BS5. Factor loadings and scoring coefficients for 1 factor extracted from 6 variables
included in Survey 1 (n=472) assessing producers” trust in their neighbors, other
producers in their area, and other producers in Texas to requesting veterinary
examination of cattle with clinical signs consistent with FMD when an outbreak is not
known to be present, and to take into consideration the consequences to the producer’s
operation when deciding whether to call a veterinarian or not. Proportions of responses
to each variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients

Would ask a veterinarian to examine their cattle

Your neighbors 0.75 0.17

Other cattle producers in your area 0.83 0.21

Other cattle producers in Texas 0.77 0.15
Would take into consideration the consequences to your operation when deciding

Your neighbors 0.81 0.17

Other cattle producers in your area 0.86 0.28

Other cattle producers in Texas 0.78 0.17

Behavior 2: Requesting veterinary examination of cattle with clinical signs consistent
with FMD during a hypothetical outbreak of FMD in Texas

Table B6. Factor loadings and scoring coefficients for 1 factor extracted from 9 variables
included in Survey 2 (n=540) assessing producers” beliefs about the consequences of
requesting veterinary examination of cattle with clinical signs consistent with FMD
during a hypothetical outbreak of FMD in Texas. Proportions of responses to each
variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
It will reduce the economic impact on my operation. 0.73 0.11
It will reduce the economic impact on the US cattle industry. 0.66 0.11
It will stop the spread of disease within my operation. 0.78 0.11
It will stop the spread of disease among cattle in my area. 0.78 0.16
It will allow me to know the cause of disease in my herd. 0.71 0.08
It will improve the well being of my cattle. 0.88 0.19
It will improve the productivity of my cattle. 0.87 0.22
It will improve the profitability of my operation. 0.80 0.11

It will make me feel better about how I manage my cattle. 0.76 0.10
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Table B7. Factor loadings and scoring coefficients for 1 factor extracted from 6 variables
included in Survey 2 (n=554) assessing producers’ control beliefs about the barriers to
requesting veterinary examination of cattle with clinical signs consistent with FMD
during a hypothetical outbreak of FMD in Texas. Proportions of responses to each
variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients

I have a good relationship with a livestock veterinarian. 0.74 0.20

A veterinarian qualified to treat cattle is available in my area. 0.78 0.24

I know the clinical signs associated with serious livestock diseases. 0.72 0.21

I know that certain cattle are at greater risk of having disease. 0.64 0.14

I have a clear understanding of who to call if I suspect a disease outbreak in my 082 028
operation.

I can restrain my cattle in order to inspect them closely for signs of disease. 0.64 0.12

Table BS8. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 2 (n=364) assessing producers” beliefs about social
pressure from each of the listed groups for requesting veterinary examination of cattle
with clinical signs consistent with FMD during a hypothetical outbreak of FMD in
Texas. Proportions of responses to each variable were weighted to account for sampling
and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Animal health regulatory agencies 0.77 0.10
Your county extension agent(s) 0.77 0.10
Your surrounding community 0.80 0.11
Your professional organizations 0.86 0.15
Other cattle producers like yourself 0.86 0.13
Leaders in the cattle industry 0.87 0.16
Your family 0.79 0.11
Your business partner(s)/ associate(s) 0.78 0.11
Your veterinarian(s) 0.76 0.09

Your neighbor(s) 0.80 0.12
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Table B9. Factor loadings and scoring coefficients for 1 factor extracted from 6 variables
included in Survey 2 (n=533) assessing producers” attitudes towards requesting
veterinary examination of cattle with clinical signs consistent with FMD during a
hypothetical outbreak of FMD in Texas. Proportions of responses to each variable were

weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Bad — Good 0.59 0.16
Unpleasant — Pleasant 0.64 0.16
Ineffective — Effective 0.69 0.22
Harmful — Beneficial 0.72 0.20
Difficult — Easy 0.76 0.27
Inconvenient — Convenient 0.70 0.21

Table B10. Factor loadings and scoring coefficients for 1 factor extracted from 6
variables included in Survey 2 (n=552) assessing producers’ trust in their neighbors,
other producers in their area, and other producers in Texas to requesting veterinary
examination of cattle with clinical signs consistent with FMD during an outbreak of
FMD, and to take into consideration the consequences to the producer’s operation when
deciding whether to call a veterinarian or not. Proportions of responses to each variable

were weighted to account for sampling and survey response.

Variable

Would ask a veterinarian to examine their cattle
Your neighbors
Other cattle producers in your area
Other cattle producers in Texas
Would take into consideration the consequences to your operation when deciding
Your neighbors
Other cattle producers in your area

Other cattle producers in Texas

Factor 1
Factor Scoring
loadings Coefficients
0.79 0.18
0.84 0.21
0.79 0.15
0.80 0.14
0.89 0.32
0.81 0.15
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Behavior 3: Gather and hold cattle at date and time requested by authorities

Table B11. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 1 (n=472) assessing producers” beliefs about the
consequences of gathering and holding their cattle at the date and time requested by
authorities during a hypothetical outbreak of FMD in Texas. Factor loadings less than
0.4 are not shown. Proportions of responses to each variable were weighted to account
for sampling and survey response.

Factor 1 Factor 2

Variable Rotated factor Scoring Rotated factor Scoring
loadings Coefficients loadings Coefficients

It will reduce the economic impact of

foot-and-mouth disease on my 0.51 -0.06 - -
operation.

It will reduce the economic impact of

foot-and-mouth disease on the US cattle 0.46 -0.13 - -
industry.

It will help stop the spread of foot-and-

mouth disease within my cattle 0.85 0.49 - -
operation.

It will help stop the spread of foot-and- 0.83 0.45
mouth disease among cattle in my area. ' ’

?t will allow me to know if my herd is 0.53 0.08
infected as well.

It will cause my cattle to suffer.” - - 0.40 0.003
It will make me feel better about how 1 0.58 0.10
manage my cattle.

It will reduce the value of my cattle.” - - 0.51 -0.002
It will result in my cattle being killed. - - 0.93 0.51

It will result in my neighbors’ cattle
- - 0.93 0.46
being killed.*

*These beliefs were reverse coded in order to be consistent with the other beliefs (strongly agree always indicates agreeing with a
positive outcome.)
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Table B12. Factor loadings and scoring coefficients for 1 factor extracted from 5
variables included in Survey 1 (n=481) assessing producers” control beliefs about the
barriers to gathering and holding their cattle at the date and time requested by authorities
during a hypothetical outbreak of FMD in Texas. Proportions of responses to each
variable were weighted to account for sampling and survey response.

Factor 1

Variable Factor Scoring

loadings Coefficients
F have t.he facilities needed to gather and hold my cattle for testing and 0.88 0.25
inspection.
F have t.he manpower needed to gather and hold my cattle for testing and 0.87 0.29
Inspection.
F have t.he finances needed to gather and hold my cattle for testing and 0.77 014
nspection.
I live close enough to my cattle to be able to gather and hold my cattle for 0.85 0.22
testing and inspection.
My cattle are tame enough to be gathered and held for testing and 0.82 0.20

inspection.

Table B13. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 1 (n=323) assessing producers” beliefs about social
pressure from each of the listed groups for gathering and holding their cattle at the date
and time requested by authorities during a hypothetical outbreak of FMD in Texas.
Proportions of responses to each variable were weighted to account for sampling and
survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Animal health regulatory agencies 0.69 0.07
Your county extension agent(s) 0.71 0.07
Your surrounding community 0.85 0.16
Your professional organizations 0.85 0.13
Other cattle producers like yourself 0.89 0.17
Leaders in the cattle industry 0.88 0.18
Your family 0.80 0.11
Your business partner(s)/ associate(s) 0.75 0.10
Your veterinarian(s) 0.76 0.09

Your neighbor(s) 0.80 0.09
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Table B14. Factor loadings and scoring coefficients for 1 factor extracted from 6
variables included in Survey 1 (n=465) assessing producers” attitudes towards gathering
and holding their cattle at the date and time requested by authorities during a
hypothetical outbreak of FMD in Texas. Proportions of responses to each variable were
weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Bad — Good 0.65 0.13
Unpleasant — Pleasant 0.70 0.14
Ineffective — Effective 0.71 0.18
Harmful — Beneficial 0.75 0.21
Difficult — Easy 0.79 0.20
Inconvenient — Convenient 0.84 0.33

Table B15. Factor loadings and scoring coefficients for 1 factor extracted from 6
variables included in Survey 1 (n=482) assessing producers’ trust in their neighbors,
other producers in their area, and other producers in Texas to gather and hold their cattle
at the date and time requested by authorities during an outbreak of FMD in Texas, and to
take into consideration the consequences to the producer’s operation when deciding
whether to gather and hold their cattle or not. Proportions of responses to each variable
were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Would gather and hold their cattle
Your neighbors 0.80 0.18
Other cattle producers in your area 0.84 0.22
Other cattle producers in Texas 0.76 0.12
Would take into consideration the consequences to your operation when deciding
Your neighbors 0.82 0.14
Other cattle producers in your area 0.90 0.28

Other cattle producers in Texas 0.85 0.19
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Behavior 4: Maintaining cattle in their current location(s) during a hypothetical outbreak
of FMD in Texas

Table B16. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 2 (n= 543) assessing producers’ beliefs about the
consequences of maintaining their cattle in their current location(s) during a hypothetical
outbreak of FMD in Texas. Proportions of responses to each variable were weighted to
account for sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Factor Scoring Factor Scoring

loadings Coefficients loadings Coefficients
It will reduce the economic impact of
foot-and-mouth disease on my 0.70 0.18 - -
operation.
It will reduce the economic impact of
foot-and-mouth disease on the US cattle 0.73 0.22 - -
industry.
It will help stop the spread of foot-and-
mouth disease within my cattle 0.75 0.20 - -
operation.
It will help stop the spread of foot-and- 0.80 025 ) i
mouth disease among cattle in my area. ' ’
It w1llaresu1t in feed shortages for my ) i 083 0.46
cattle.
It will cause my cattle to suffer.” - - 0.83 0.45
It will be adequate to protect my cattle 0.63 013 i i
from FMD.
I will not be blamed for the spread of 0.55 011 i i
FMD.
It will make me feel better about how | 0.69 016 i i

manage by cattle.

*These belief s were reverse coded in order to be consistent with the other beliefs (strongly agree always indicates agreeing with a
positive outcome.)
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Table B17. Factor loadings and scoring coefficients for 2 un-rotated factors extracted
from 8 variables included in Survey 2 (n=533) assessing producers” beliefs about the
barriers to maintaining their cattle in their current location(s) during a hypothetical
outbreak of FMD in Texas. Proportions of responses to each variable were weighted to
account for sampling and survey response. Factor loadings less than 0.4 are not shown.

Variable

Factor
loadings

Scoring
Coefficients

Factor
loadings

Scoring
Coefficients

During an outbreak of FMD, I expect
that feed can be delivered to my cattle if
needed.

I own/have access to adequate feed to
keep my cattle at their current
location(s).

I will be responsible for paying for
additional feed needed to maintain my
cattle if they cannot be moved.
Keeping my cattle in their current
location(s) will cause them to become
crowded.”

Keeping my cattle in their current
location(s) will cause environmental
damage.”

Keeping my cattle in their current
location(s) will cause them to be killed
during the control of the disease.”

If needed, I have facilities to keep all
calves born on my property for an
extended length of time.

I can set up appropriate disinfection
procedures for myself and my
employees/hands.

0.63

0.73

0.58

0.67

0.60

0.20 -

0.34 -

0.16 -

- 0.82

- 0.84

- 0.46

0.26 -

0.20 -

0.43

0.45

0.10

*These belief s were reverse coded in order to be consistent with the other beliefs (strongly agree always indicates agreeing with a

positive outcome.)
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Table B18. Factor loadings and scoring coefficients for 1 factor extracted from 10
variables included in Survey 2 (n=357) assessing producers” beliefs about social
pressure from each of the listed groups for maintaining their cattle in their current
location(s) during a hypothetical outbreak of FMD in Texas. Proportions of responses to
each variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Animal health regulatory agencies 0.70 0.07
Your county extension agent(s) 0.73 0.08
Your surrounding community 0.86 0.16
Your professional organizations 0.86 0.12
Other cattle producers like yourself 0.88 0.14
Leaders in the cattle industry 0.86 0.14
Your family 0.80 0.11
Your business partner(s)/ associate(s) 0.80 0.12
Your veterinarian(s) 0.80 0.12
Your neighbor(s) 0.82 0.11

Table B19. Factor loadings and scoring coefficients for 1 factor extracted from 6
variables included in Survey 2 (n=524) assessing producers” attitudes towards
maintaining their cattle in their current location(s) during a hypothetical outbreak of
FMD in Texas. Proportions of responses to each variable were weighted to account for
sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2
Variable Factor Scoring Factor Scoring
loadings Coefficients loadings Coefficients

Bad — Good - - 0.63 0.24
Unpleasant — Pleasant 0.77 0.18 - -
Ineffective — Effective - - 0.78 0.45
Harmful — Beneficial - - 0.73 0.35
Difficult — Easy 0.86 0.34 - -

Inconvenient - Convenient 0.90 0.53 - -
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Table B20. Factor loadings and scoring coefficients for 1 factor extracted from 6
variables included in Survey 2 (n=541) assessing producers” trust in their neighbors,
other producers in their area, and other producers in Texas to maintain their cattle in
their current location(s), and to take into consideration the consequences to the
producer’s operation when deciding whether to move their cattle or not. Proportions of
responses to each variable were weighted to account for sampling and survey response.

Factor 1
Variable Factor Scoring
loadings Coefficients
Would ask a veterinarian to examine their cattle
Your neighbors 0.86 0.18
Other cattle producers in your area 0.91 0.21
Other cattle producers in Texas 0.86 0.15
Would take into consideration the consequences to your operation when deciding
Your neighbors 0.85 0.13
Other cattle producers in your area 0.92 0.28

Other cattle producers in Texas 0.84 0.15
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Table B20. Factor loadings and scoring coefficients for 2 factors extracted from 9
variables included in Survey 1 (n=421) assessing producers” beliefs about how well the
listed agencies would manage their role during an outbreak of FMD. Proportions of
responses to each variable were weighted to account for sampling and survey response.
Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Rotated Factor Scoring Factor Scoring

loadings Coefficients loadings Coefficients
US Department of Agriculture 0.49 -0.06 0.71 0.19
Texas Department of Agriculture - - 0.88 0.66
Texas Animal Health Commission - - 0.83 0.34
US Department of Homeland Security 0.79 0.10 - -
US Environmental Protection Agency 0.85 0.21 - -
Federal Emergency Management Agency 0.86 0.21 - -
Texas Health and Human Services 0.83 0.18 - -
Texag Commission on Environmental 0.85 0.25 i i
Quality
US Department of Health and Human 0.89 032 ) )

Services
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Table B21. Factor loadings and scoring coefficients for 2 factors extracted from 9
variables included in Survey 1 (n=426) assessing producers’ beliefs about whether or not
the listed agencies would act in the producer’s best interesting in managing an outbreak
of FMD. Proportions of responses to each variable were weighted to account for
sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Factor Scoring Factor Scoring

loadings Coefficients loadings Coefficients
US Department of Agriculture 0.49 -0.06 0.75 0.22
Texas Department of Agriculture - - 0.90 0.67
Texas Animal Health Commission - - 0.86 0.34
US Department of Homeland Security 0.85 0.13 - -
US Environmental Protection Agency 0.90 0.30 - -
Federal Emergency Management Agency 0.89 0.19 - -
Texas Health and Human Services 0.86 0.21 -
Texag Commission on Environmental 0.87 0.19 i
Quality
US Department of Health and Human 0.90 025 )

Services
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Table B22. Factor loadings and scoring coefficients for 2 factors extracted from 9
variables included in Survey 1 (n=429) assessing producers’ beliefs about whether or not
the listed agencies would have the same goals as the producer in managing an outbreak
of FMD. Proportions of responses to each variable were weighted to account for
sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2
Variable Factor Scoring Factor Scoring
loadings Coefficients loadings Coefficients
US Department of Agriculture - - 0.80 0.20
Texas Department of Agriculture - - 0.92 0.64
Texas Animal Health Commission - - 0.88 0.29

US Department of Homeland Security
US Environmental Protection Agency
Federal Emergency Management Agency
Texas Health and Human Services

Texas Commission on Environmental
Quality

US Department of Health and Human
Services

0.89

0.93

0.93

0.89

0.91

0.91

0.17

0.26

0.21

0.17

0.21

0.17




Survey 2: Trust in agencies

274

Table B23. Factor loadings and scoring coefficients for 2 factors extracted from 9
variables included in Survey 2 (n=483) assessing producers” beliefs about how well the
listed agencies would manage their role during an outbreak of FMD. Proportions of
responses to each variable were weighted to account for sampling and survey response.
Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Rotated Factor Scoring Factor Scoring

loadings Coefficients loadings Coefficients
US Department of Agriculture 0.48 -0.04 0.69 0.20
Texas Department of Agriculture - - 0.87 0.55
Texas Animal Health Commission - - 0.86 0.41
US Department of Homeland Security 0.83 0.17 - -
US Environmental Protection Agency 0.88 0.26 - -
Federal Emergency Management Agency 0.89 0.29 - -
Texas Health and Human Services 0.75 0.09 - -
Texag Commission on Environmental 0.83 0.19 i i
Quality
US Department of Health and Human 087 023 ) )

Services
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Table B24. Factor loadings and scoring coefficients for 2 factors extracted from 9
variables included in Survey 2 (n=486) assessing producers” beliefs about whether or not
the listed agencies would act in the producer’s best interesting in managing an outbreak
of FMD. Proportions of responses to each variable were weighted to account for
sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Factor Scoring Factor Scoring

loadings Coefficients loadings Coefficients
US Department of Agriculture 0.46 -0.08 0.75 0.29
Texas Department of Agriculture - - 0.88 0.53
Texas Animal Health Commission - - 0.86 0.39
US Department of Homeland Security 0.89 0.21 - -
US Environmental Protection Agency 0.91 0.32 - -
Federal Emergency Management Agency 0.91 0.29 - -
Texas Health and Human Services 0.81 0.12 - -
Texag Commission on Environmental 0.85 0.14 i i
Quality
US Department of Health and Human 087 016 ) )

Services
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Survey 1: Risk Perception

Table B25. Factor loadings and scoring coefficients for 2 factors extracted from 6
variables included in Survey 1 (n=515) assessing producers” perceptions of the risk
posed by FMD in Texas. Proportions of responses to each variable were weighted to
account for sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2
Variable Factor Scoring Factor Scoring
loadings Coefficients loadings Coefficients

The risk of an outbreak of foot-and-

. . . 0.68 0.25 - -
mouth disease in the USA is very great.
The risk of an outbreak of foot-and-
mouth disease in my operation is very 0.72 0.30 - -
great.
An outbreak of foot-and-mouth disease
would be economically devastating for - - 0.64 0.42

my operation.

An outbreak of foot-and-mouth disease

would be economically devastating for - - 0.63 0.42
the US cattle industry.

I believe that the United States is likely

to experience an outbreak of foot-and- 0.69 0.26 - -
mouth disease in the next five years.

I believe that my operation is likely to

experience an outbreak of foot-and- 0.66 0.24 - -
mouth disease in the next five years.
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Survey 2: Risk Perception

Table B26. Factor loadings and scoring coefficients for 2 factors extracted from 6
variables included in Survey 2 (n=551) assessing producers’ perceptions of the risk
posed by FMD in Texas. Proportions of responses to each variable were weighted to
account for sampling and survey response. Factor loadings less than 0.4 are not shown.

Factor 1 Factor 2

Variable Rotated factor Scoring Rotated factor Scoring

loadings Coefficients loadings Coefficients
The risk of an outbreak of foot-and- 072 027 i i
mouth disease in the USA is very great. ' '
The risk of an outbreak of foot-and-
mouth disease in my operation is very 0.76 0.31 - -
great.
An outbreak of foot-and-mouth disease
would be economically devastating for 0.45 0.016 0.71 0.44

my operation.

An outbreak of foot-and-mouth disease

would be economically devastating for - - 0.71 0.44
the US cattle industry.

I believe that the United States is likely

to experience an outbreak of foot-and- 0.73 0.27 - -
mouth disease in the next five years.

I believe that my operation is likely to

experience an outbreak of foot-and- 0.73 0.27 - -
mouth disease in the next five years.
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APPENDIX C

TABLES OF RESULTS OF BIVARIABLE ANALYSIS FOR ALL BEHAVIORS

The following tables present the results of the bivariable analyses performed for
each behavior of interest: requesting veterinary examination of cattle with clinical signs
of FMD in the absence of a known outbreak, requesting veterinary examination of cattle
with clinical signs of FMD during an outbreak of FMD, gathering and holding cattle for
testing and/or depopulation at the date and time requested by authorities during an
outbreak of FMD, and compliance with animal movement restrictions during an

outbreak of FMD.



Table C1 — Coefficients (Coef.), standards error (St. error), and p-values for bivariable ordinal logistic regression models for the
association between measured socio-psychological factors and demographics and cattle producers” intent to request veterinary
examination of cattle with clinical signs consistent with FMD in the absence of a known outbreak of FMD. For categorical predictors, the
overall p-value determined by a Wald test of all categories of the predictor is presented. For categorical predictors coded hierarchically,
the p-value for each category of the predictor is shown.

P-

P-

Predictor Coef. (St error) n Predictor Coef. (St error) n
value value

Factor of behavioral beliefs Factor Caring (non-agricultural agencies)

Less than -1 s.d. from mean - Less than -1 s.d. from mean -

-1 s.d. from mean 1.94(0.73) -1 to 0 s.d. from mean -0.10 (0.65)

1 s.d. from mean 3.92(0.87) 0.000 463 0to 1 s.d. from mean -1.06 (0.67)
[No] delay in sale of cattle’ -0.02 (0.03) 0292 477 Greater than 1 5.d. from mean -0.77(1.03) 0289 421
Factor of control beliefs Factor Caring (agricultural agencies)

Less than -1 s.d. from mean --- Less than -1 s.d. from mean ---

-1 to 0 s.d. from mean 0.57 (0.75) -1 to0 0 s.d. from mean -0.21 (0.76)

0 to 1 s.d. from mean 1.12 (0.66) 0to I s.d. from mean -0.19 (0.72)

Greater than 1 s.d. from mean 0.63 (0.97) 0.404 474 Greater than 1 s.d. from mean 0.54 (0.79) 0.777 421
Factor of normative beliefs Factor Shared goals (non-agricultural agencies)

Less than -1 s.d. from mean --- Less than -1 s.d. from mean ---

-1 s.d. from mean 1.53(0.91) -1 to 0 s.d. from mean -0.38 (0.67)

1 s.d. from mean 2.60 (0.93) 313 0to I s.d. from mean -1.49 (0.64)

Greater than 1 s.d. from mean 1.01 (1.00) 0.050 Greater than 1 s.d. from mean -0.73 (1.05) 0.101 424
Factor of attitudes Factor Shared goals (agricultural agencies)

Less than -1 s.d. from mean --- Less than -1 s.d. from mean ---

-1 to0 0 s.d. from mean 2.08 (0.98) -1 to 0 s.d. from mean -0.30 (0.82)

0 to 1 s.d. from mean 0.86 (0.67) 0.097 464 0to I s.d. from mean 0.85(0.72)

Greater than 1 s.d. from mean 2.80 (1.19) 0.039 424

Confident I can Factor Competency (non-agricultural agencies)

Strongly disagree --- Less than -1 s.d. from mean ---

Mostly disagree -2.16 (1.8) -1 to0 0 s.d. from mean -0.73 (0.78)

Neither agree or disagree 17.25 (1.54) 0 to 1 s.d. from mean 0.35(0.74)

Mostly agree 0.29 (1.56) Greater than 1 s.d. from mean -0.15 (1.11)

Strongly agree 0.59 (1.48) 0.000 483 0919 416
Completely under my control Factor Competency (agricultural agencies)

Strongly disagree Less than -1 s.d. from mean ---

Mostly disagree - -1to 0 s.d. from mean -0.55 (0.67)

Neither agree or disagree -0.56 (1.37) 0 to I s.d. from mean 0.53 (0.82)

Mostly agree -0.14 (1.07) Greater than 1 s.d. from mean 0.15(0.98) 0.549 416

Strongly agree 0.13 (1.01) 0.915 483

6LC



Table C1 - continued

Predictor Coef. (St error) - n Predictor Coef. (St error) P-
value value

Moral obligation to request veterinary Other producers like myself would
exam - Strongly disagree -

Strongly disagree 2.37(1.30) Mostly disagree 1.97 (1.28)

Mostly disagree 3.36 (1.29) Neither agree or disagree 243 (1.07)

Neither agree or disagree 4.68 (0.98) Mostly agree 4.21 (0.96)

Mostly agree 4.75 (0.94) 0.000 489 Strongly agree 4.28 (1.03) 0.000 486

Strongly agree
Moral obligation to seek vet care for sick Factor of trust in others to report and take into

Strongly disagree --- account consequences to my operation

Mostly disagree 4.70 (1.03) Less than -1 s.d. from mean -

Neither agree or disagree 3.91 (0.88) -1 to 0 s.d. from mean -1.21 (0.95)

Mostly agree 2.87 (0.78) 0 to 1 s.d. from mean -1.17 (0.81)

Strongly agree 3.77 (0.76) 0.000 489 Greater than 1 s.d. from mean -2.57 (0.87) 0.266 476
Would feel social pressure to Factor Risk Perception — overall risk and

Strongly disagree - likelihood of an outbreak

Mostly disagree -0.39 (1.03) Less than -1 s.d. from mean -

Neither agree or disagree 0.29 (0.91) -1 to 0 s.d. from mean -0.11 (0.87)

Mostly agree 0.65 (0.79) 0to 1 s.d. from mean 0.35 (0.84)

Strongly agree 1.37 (0.94) 0.438 488 Greater than 1 s.d. from mean 0.08 (0.97) 0.921 483
Most people think that I should Factor Risk Perception — perceived

Strongly disagree --- magnitude of consequences of an outbreak

Mostly disagree -1.68 (1.25) Less than -1 s.d. from mean -

Neither agree or disagree -0.74 (1.03) -1 to 0 s.d. from mean -0.44 (0.89)

Mostly agree 0.74 (1.05) 0 to 1 s.d. from mean 0.67 (0.86)

Strongly agree 0.74 (1.05) 0.045 488 Greater than 1 s.d. from mean -2.11 (1.20) 0.037 483
Other producers I admire would Age®

Strongly disagree - Less than 40 - -

Mostly disagree 1.99 (1,27) 40-49 years of age 2.62 (1.18) 0.027

Neither agree or disagree 2.82 (1.07) 50-59 years of age -2.10(0.87) 0.017

Mostly agree 4.19 (0.94) 60-69 years of age -0.74 (0.69) 0.285

Strongly agree 4.47 (1.04) 0.000 486 70 years or greater 0.80 (0.75) 0.286 476
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Table C1 - continued

Predictor Coef. (St error) - Predictor Coef. (St error) P-
value value
Education Reason
Less than high school - Primary source of income -
High school diploma -0.62 (1.00) Supplemental income -0.32 (0.75)
Vocational school 0.81 (1.10) Pleasure or lifestyle -0.12(0.88)
2-year college -1.66 (0.96) Control of excess forage 18.93 (0.82)
4-year college -0.15 (0.89) Property tax advantage -0.58 (1.31)
Graduate school -1.72 (0.98) 0.027 483 Family tradition -0.36 (0.89)
Other 18.9 (0.84) 0.000 402
Race Beef cow number
White --- 1-9 head ---
Hispanic -0.90 (0.78) 0.251 474 10-99 head -0.36 (0.93)
100-499 head -0.27 (0.91)
500 or greater head 0.76 (1.19) 0.651 474
Prior experience with Tuberculosis Steer number®
program --- None ---
No -0.31 (0.73) 0.669 490 1 -9 steers 0.20 (0.75) 0.789
Yes 10 — 19 steers -0.77 (0.90) 0.395
Prior experience with Brucellosis program 20 - 49 steers 1.17 (1.15) 0.309
No --- 50 — 99 steers 0.03 (1.15) 0.977
Yes 0.96 (0.56) 0.087 490 100 — 199 steers -1.58 (0.84) 0.058
Gender 200 — 499 steers 19.00 (0.55) 0.000
Male --- 500 + steers 0.00 (0.38) 1.000 479
Female 18.57 (0.38) 0.000 484
Cattle producer organization member Percentage income from cattle
No - Less than 10% - -
Yes -0.54 (0.59) 0.354 470 10-59% -0.06 (0.68) 0.926
Cattle producer organization officer 60 —79% -1.24 (0.87) 0.154
No --- 80 —89% 0.86 (1.01) 0.433
Yes 2.03 (1.10) 0.064 455 90 - 100% 19.11 (0.98) 0.000 476
Time in current operation (years) -0.00 (0.02) 0944 471 Li‘lf\? in same location as cattle
. . . O —_——
Time in cattle industry (years) 0.01 (0.01) 0240 473 Yes 2024 (0.51) 0.630 482
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Table C1 - continued

Predictor Coef. (St error) P- n Predictor Coef. (St error) P-
value value
Production practices Production Practices, continued

Conventional cow-calf Stocker

No - No ---

Yes 1.26 (0.70) 0.073 490 Yes 0.48 (0.80) 0.544 490
Seedstock Grass-finished

No - No -

Yes 0.07 (0.87) 0.935 490 Yes -0.11 (0.73) 0.880 490
Age-and-source verification Certified organic

No - No -

Yes 1.83 (0.88) 0.038 490 Yes 15.56 (1.04) 0.000 490
Branded beef program Holistic resource management

No - No ---

Yes 1.15 (1.14) 0.309 490 Yes 17.52 (0.64) 0.000 490
Natural, non-certified organic Beef Quality Assurance

No - No -

Yes 18.17 (0.48) 0.000 490 Yes 3.06 (1.06) 0.004 490
Integrated resource management

No -
Yes -1.42 (1.16) 0.224 490

*This variable was reverse coded to be consistent with the other behavioral belief questions. The original question asked how strongly respondents agreed or disagreed that requesting
veterinary examination would result in a delay in their ability to sell cattle. This variable was linear in the log odds and assessed as a continuous variable.

® These variables were coded hierarchically so that each category can be removed from the analysis independently of the remaining categories. Accordingly, Wald test p-values are reported
for each category of the variable.
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Table C2 — Coefficients (Coef.), standards error (St. error), and p-values for bivariable ordinal logistic regression models for the

association between measured socio-psychological factors and demographics and cattle producers” intent to request veterinary

examination of cattle with clinical signs consistent with FMD during an outbreak of FMD in Texas. For categorical predictors, the overall

p-value determined by a Wald test of all categories of the predictor is presented. For categorical predictors coded hierarchically, the p-

value for each category of the predictor is shown.

Predictor Coef. (St error) Predictor Coef. (St error)
value value
Factor of behavioral beliefs Factor Caring (non-agricultural agencies)
Less than -1 s.d. from mean - Less than -1 s.d. from mean -
-1 s.d. from mean 2.46 (0.64) -1t0 0 s.d. from mean -0.74 (0.70)
1 s.d. from mean 2.60 (0.81) 0 to 1 s.d. from mean -0.65 (0.72)
1.69 (1.09) 0.000 535 Greater than 1 s.d. from mean -0.40 (1.06) 0.746 482
[No] delay in sale of cattle® -0.05 (0.03) 0.069 553 Factor Caring (agricultural agencies)
Factor of control beliefs Less than -1 s.d. from mean ---
Less than -1 s.d. from mean -—- -1 to 0 s.d. from mean -0.55 (0.69)
-1 t0 0 s.d. from mean 1.36 (0.64) 0 to 1 s.d. from mean -0.09 (0.68)
0 to 1 s.d. from mean 1.61(0.78) Greater than 1 s.d. from mean -0.72 (0.92) 0.771 482
Greater than 1 s.d. from mean -0.23 (0.81) 0.041 545  Factor Shared goals (FEMA)
Factor of normative beliefs Strongly disagree ---
Less than -1 s.d. from mean -—- Mostly disagree 0.60 (0.56)
-1 s.d. from mean 0.06 (0.80) Neither agree or disagree 0.03 (0.48)
1 s.d. from mean 0.57 (0.82) Mostly agree 0.12 (0.49)
Greater than 1 s.d. from mean 0.04 (1.07) 0.912 359 Strongly agree 0.60 (0.64) 0.671 501
Factor of attitudes Factor Shared goals (TDA)
Less than -1 s.d. from mean - Strongly disagree -
-1 to 0 s.d. from mean 0.44 (0.71) Mostly disagree 1.85(0.94)
0 to 1 s.d. from mean -0.15 (0.59) 0.674 525 Neither agree or disagree 0.80 (0.71)
Confident I can Mostly agree 1.70 (0.64)
Strongly disagree --- Strongly agree 1.75 (0.66) 0.049 501
Mostly disagree 17.37 (3325) Factor Competency (non-agricultural agencies)
Neither agree or disagree 19.05 (3325) Less than -1 s.d. from mean -
Mostly agree 19.17 (3325) -1 to 0 s.d. from mean 0.02 (0.74)
Strongly agree 19.93 (3325) 0.000 561 0 to 1 s.d. from mean -0.69 (0.68)
Completely under my control Greater than 1 s.d. from mean -1.05 (0.88) 0.448 479
Strongly disagree ---
Mostly disagree 0.76 (1.08) Factor Competency (agricultural agencies)
Neither agree or disagree 0.18 (1.04) Less than -1 s.d. from mean -
Mostly agree 0.94 (0.96) -1 to 0 s.d. from mean -0.04 (0.67)
Strongly agree 1.20 (1.04) 0.647 560 0to 1 s.d. from mean 0.16 (0.62) 0.098 479
Greater than 1 s.d. from mean 2.08 (0.87)
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Table C2 - continued

Predictor Coef. (St error) - Predictor Coef. (St error) P-
value value

Moral obligation to request veterinary Other producers like myself would
exam Strongly disagree -

Strongly disagree - Mostly disagree 1.62 (1.28)

Mostly disagree -2.64 (1.30) Neither agree or disagree 0.18 (1.10)

Neither agree or disagree 0.27 (0.95) Mostly agree 1.87(0.96)

Mostly agree 2.11 (0.88) Strongly agree 1.61 (1.15) 0.053 561

Strongly agree 1.01 (0.84) 0.000 564
Moral obligation to seek vet care for sick Factor of trust in others to report and take

Strongly disagree - into account consequences to my operation

Mostly disagree -0.19(1.02) Less than -1 s.d. from mean -

Neither agree or disagree 0.19 (0.89) -1 to 0 s.d. from mean -0.12 (0.78)

Mostly agree 1.34 (0.78) 0 to 1 s.d. from mean 0.72 (0.84)

Strongly agree 0.42 (0.77) 0.202 564 Greater than 1 s.d. from mean 0.20 (0.99) 0.639 544
Would feel social pressure to Factor Risk Perception — overall risk and

Strongly disagree - likelihood of an outbreak

Mostly disagree -0.46 (1.07) Less than -1 s.d. from mean -

Neither agree or disagree -0.49 (0.84) -1 to 0 s.d. from mean 1.51 (0.72)

Mostly agree 0.75 (0.85) 0 to 1 s.d. from mean 2.36 (0.73)

Strongly agree -0.6 (0.95) 0.417 562 Greater than 1 s.d. from mean 0.69 (0.78) 0.008 544
Most people think that I should Factor Risk Perception — perceived

Strongly disagree -—- magnitude of consequences of an outbreak

Mostly disagree 0.41 (1.28) Less than -1 s.d. from mean -

Neither agree or disagree -0.30 (1.19) -1 to 0 s.d. from mean -0.94 (0.86)

Mostly agree 1.17 (1.21) 0 to 1 s.d. from mean 0.36 (0.84) 0.078 544

Strongly agree 0.08 (1.20) 0.267 560
Other producers I admire would Age®

Strongly disagree - Less than 40 - -

Mostly disagree -1.25(1.41) 40-49 years of age 0.35(1.13) 0.759

Neither agree or disagree -0.11 (1.21) 50-59 years of age -1.09 (0.99) 0.269

Mostly agree 1.45(1.22) 60-69 years of age 0.31 (0.76) 0.685

Strongly agree 0.78 (1.26) 0.032 561 70 years or greater -1.47 (0.61) 0.016 534
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Table C2 - continued

Predictor Coef. (St error) - Predictor Coef. (St error) P-
value value
Education Reason
Less than high school - Primary source of income -
High school diploma 1.91 (.98) Supplemental income -0.40 (0.70)
Vocational school 0.45 (1.16) Pleasure or lifestyle -1.25(0.84)
2-year college 5.54 (1.24) Control of excess forage 21.91 (0.73)
4-year college 1.31 (0.84) Property tax advantage -1.90 (0.80)
Graduate school 0.92 (0.89) 0.004 551 Family tradition -1.07 (0.80)
Other 21.90 (0.71) 0.000 478
Race Beef cow number
White --- 1-9 head ---
Hispanic 1.77 (0.76) 0.004 538 10-99 head 0.13 (0.74)
100-499 head 0.46 (0.80)
500 or greater head -0.06 (0.90) 0.899 535
Prior experience with Tuberculosis Steer number”
program --- None ---
No -0.97 (0.73) 0.019 568 1 -9 steers 1.48 (0.75) 0.046
Yes 10 — 19 steers -0.54 (0.94) 0.568
Prior experience with Brucellosis program ~ --- 20 - 49 steers 0.26 (0.93) 0.782
No -0.89 (0.53) 0.181 568 50 — 99 steers 0.23 (0.76) 0.761
Yes 100 — 199 steers 0.77 (1.06) 0.466
Gender 200 — 499 steers -0.87 (1.09) 0.430
Male --- 500 + steers 0.63 (1.20) 0.601 548
Female -0.69 (0.75) 0.358 549
Cattle producer organization member Percentage income from cattle
No - Less than 10% - -
Yes -0.95 (0.58) 0.099 541 10-59% 0.33 (0.62) 0.597
Cattle producer organization officer 60 —79% 0.83 (0.75) 0.274
No --- 80 —89% 0.62 (1.18) 0.600
Yes 0.00 (0.76) 0.996 407 90 - 100% -0.62 (1.33 0.642 528
Time in current operation (years) -0.02 (0.02) 0303 541 Liﬁ in same location as cattle
. . . O —_——
Time in cattle industry (years) 0.02 (0.02) 0.261 533 Yes 0.1 (0.60) 0.845 542
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Table C2 - continued

Predictor Coef. (St error) P- n Predictor Coef. (St error) P-
value value
Production practices Production Practices, continued

Conventional cow-calf Stocker

No - No ---

Yes 0.57 (0.72) 0421 568 Yes -0.23 (0.78) 0.771 568
Seedstock Grass-finished

No - No -

Yes -1.10 (0.77) 0.153 568 Yes -0.77 (0.60) 0.198 568
Age-and-source verification Certified organic

No - No -

Yes -2.41 (0.68) 0.005 568 Yes 14.36 (0.92) 0.000 568
Branded beef program Holistic resource management

No - No ---

Yes -2.31 (1.00) 0.021 568 Yes 2.19 (1.39) 0.115 568
Natural, non-certified organic Beef Quality Assurance

No - No -

Yes -0.56 (0.92) 0.547 568 Yes 18.21(0.39) 0.000 568
Integrated resource management

No -
Yes 2.04 (1.19) 0.087 568

*This variable was reverse coded to be consistent with the other behavioral belief questions. The original question asked how strongly respondents agreed or disagreed that requesting
veterinary examination would result in a delay in their ability to sell cattle. This variable was linear in the log odds and assessed as a continuous variable.

® These variables were coded hierarchically so that each category can be removed from the analysis independently of the remaining categories. Accordingly, Wald test p-values are reported
for each category of the variable.
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Table C3 — Coefficients (Coef.), standards error (St. error), and p-values for bivariable ordinal logistic regression models for
the association between measured socio-psychological factors and demographics and cattle producers” intent to gather and
hold their cattle at the date and time requested by authorities during an outbreak of FMD. For categorical predictors, the overall
p-value determined by a Wald test of all categories of the predictor is presented. For categorical predictors coded

hierarchically, the p-value for each category of the predictor is shown.

Predictor Coef. (St error) Predictor Coef. (St error)
value value

Factor of behavioral beliefs — positive Factor Caring (non-agricultural agencies)
consequences” Less than -1 s.d. from mean -

Less than -1 s.d. from mean - -1 t0 0 s.d. from mean 0.27 (0.85)

-1 s.d. from mean 2.21(0.88) 0 to 1 s.d. from mean -0.63 (0.84)

1 s.d. from mean 3.29(0.71) Greater than 1 s.d. from mean 221(1.23) 0.117 424

Greater than 1 s.d. from mean 19.55 (0.60) 0.000 471
Factor of behavioral beliefs — negative Factor Caring (agricultural agencies)
consequences” Less than -1 s.d. from mean ---

Less than -1 s.d. from mean -—- -1 to 0 s.d. from mean 0.23 (1.06)

-1 s.d. from mean -0.69 (0.95) 0 to 1 s.d. from mean 1.35(0.99)

1 s.d. from mean 0.07 (1.00) Greater than 1 s.d. from mean 0.34 (1.07) 0.444 424

Greater than 1 s.d. from mean -0.18 (1.10) 0.738 471  Factor Shared goals (non-agricultural
Factor of control beliefs agencies)

Less than -1 s.d. from mean - Less than -1 s.d. from mean -

-1 to 0 s.d. from mean 1.59 (0.66) -1 to 0 s.d. from mean -0.78 (0.81)

0 to 1 s.d. from mean 4.11 (1.01) 0 to 1 s.d. from mean -0.76 (0.81)

Greater than 1 s.d. from mean 20.74 (0.47) 0.000 480 Greater than 1 s.d. from mean -2.21 (1.18) 0.061 428
Factor of normative beliefs Factor Shared goals (agricultural agencies)

Less than -1 s.d. from mean --- Less than -1 s.d. from mean ---

-1 s.d. from mean 1.91 (0.83) -1 to 0 s.d. from mean -0.54 (0.95)

1 s.d. from mean 2.16 (1.22) 0 to 1 s.d. from mean 2.16 (1.03)

Greater than 1 s.d. from mean 20.98 (0.68) 0.000 321 Greater than 1 s.d. from mean 0.71 (1.19) 0.012 428
Factor of attitudes Factor Competency (non-agricultural agencies)

Less than -1 s.d. from mean --- Less than -1 s.d. from mean ---

-1 to 0 s.d. from mean 1.43 (0.72) -1 to 0 s.d. from mean -0.20 (0.89)

0 to 1 s.d. from mean 2.89 (1.07) 0to 1 s.d. from mean 1.95(1.01)

Greater than 1 s.d. from mean 20.94 (0.55) 0.000 464 Greater than 1 s.d. from mean 19.91 (0.73) 0.000 419
Confident I can® Factor Competency (agricultural agencies)

Mostly to strongly disagree - Less than -1 s.d. from mean -

Neither agree nor disagree 0.03 (0.87) -1 t0 0 s.d. from mean -1.92 (0.75)

Mostly to strongly agree 2.61(0.79) 0.000 487 0 to 1 s.d. from mean -0.02 (0.82)

Greater than 1 s.d. from mean -0.37 (1.14) 0.041 419
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Table C3 - continued

Predictor Coef. (St error) n Predictor Coef. (St error) P-
value value
Other producers like myself would
Completely under my control Strongly disagree ---
Mostly to strongly disagree - Mostly disagree -1.94 (1.12)
Neither agree or disagree -0.31 (0.90) Neither agree or disagree 0.22 (1.07)
Mostly to strongly agree 0.92 (0.79) 0.194 489 Mostly agree 1.54 (0.93)
Strongly agree 21.01 (0.82) 0.000 488
Moral obligation to gather and hold Factor of trust in others to gather and hold
Strongly disagree --- their cattle and take into account
Mostly disagree 1.13 (1.85) consequences to my operation -
Neither agree or disagree 5.27 (1.54) Less than -1 s.d. from mean 1.15 (0.78)
Mostly agree 6.09 (1.37) -1 to 0 s.d. from mean 3.34 (1.01)
Strongly agree 7.28 (1.60) 0.000 487 0to I s.d. from mean 21.90 (0.74) 0.000 480
Greater than 1 s.d. from mean
Would feel social pressure to Factor Risk Perception — overall risk and
Strongly disagree - likelihood of an outbreak -
Mostly disagree -3.88 (1.04) Less than -1 s.d. from mean 0.87 (0.87)
Neither agree or disagree -1.76 (0.98) -1 to 0 s.d. from mean 1.06 (0.90)
Mostly agree -1.38 (0.94) 0 to 1 s.d. from mean 0.46 (1.02) 0.649 488
Strongly agree -2.49 (1.05) 0.002 487
Most people think that I should Factor Risk Perception — perceived
Strongly disagree - magnitude of consequences of an outbreak -
Mostly disagree -1.36 (1.05) Less than -1 s.d. from mean 1.12 (1.03)
Neither agree or disagree 1.40 (0.97) -1 to 0 s.d. from mean 0.52 (0.79)
Mostly agree 2.43 (0.82) 0 to 1 s.d. from mean -1.93 (1.39) 0.188 488
Strongly agree 1.74 (0.94) 0.000 487
Other producers I admire would
Strongly disagree -
Mostly disagree -1.87 (1.08)
Neither agree or disagree 0.54 (0.96)
Mostly agree 1.64 (0.92)
Strongly agree 2.61 (1.31) 0.000 487
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Table C3 - continued

Predictor

Coef. (St error)

Predictor

Coef. (St error)

value value
Education® Reason
High school - Primary source of income -
2-year college -0.08 (0.95) Supplemental income -1.07 (0.97)
4-year college 0.43 (0.74) Pleasure or lifestyle -0.94 (1.11)
Graduate school -1.40 (0.86) 0222 488 Control of excess forage 19.49 (0.99)
Property tax advantage 19.49 (0.99)
Family tradition -1.22 (1.11)
Other -0.24 (1.42) 0.000 407
Race Beef cow number
White - 1-9 head -
Hispanic 3.67 (0.09) 0.000 479 10-99 head -0.02 (1.15)
100-499 head -0.42 (1.21)
500 or greater head 0.49 (1.36) 0.820 488
Prior experience with Tuberculosis Steer number*
program --- None ---
No -0.62 (0.75) 0.401 494 1 -9 steers -0.08 (0.85) 0.924
Yes 10 — 19 steers 1.01 (1.10) 0.361
Prior experience with Brucellosis program ~ --- 20 - 49 steers -1.61 (1.11) 0.149
No 0.25 (0.60) 0.682 494 50 — 99 steers 1.49 (1.26) 0.236
Yes 100 — 199 steers 0.28 (1.28) 0.824
Gender --- 200 — 499 steers -2.15 (1.03) 0.036
Male 0.17 (1.01) 0.862 489 500 + steers 1.48 (1.07) 0.166 484
Female
Cattle producer organization member
No --- Age’ -0.02 (0.02) 0412 494
Yes -0.51 (0.63) 0.420 475
Cattle producer organization officer Time in current operation (years) -0.00 (0.02) 0.876 476
No ---
Yes -0.25 (1.01) 0.809 458  Time in cattle industry (years) -0.01 (0.01) 0.632 478
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Table C3 - continued

. P- . P-
Predictor Coef. (St error) n Predictor Coef. (St error)
value value
Percentage income from cattle® Production Practices, continued
Less than 10% by - Stocker
10 — 59% -0.97 (0.78) 0.206 N
60 — 79% -0.72 (1.03) 0.483 ©
80 — 89% 1.51 (1.49) 0.309 Yes -0.54 (0.78) 0.471 494
90 — 100% 15.42 (1.24) 0.000 481 Grass-finished
Live in same location as cattle No -
No - 487 Yes 1.22 (0.66) 0.063 494
Yes 0.18 (0.63) 0.779 Certified organic
Production practices No -
Conventional cow-calf Yes 14.18 (1.05) 0.000 494
No - Holistic resource management
Yes 1.57 (0.72) 0.030 494 No .
Seedstock Yes -0.24 (1.19) 0.839 494
No " Beef Quality Assurance
Yes 0.63 (0.72) 0377 494 No .
Age-and-source verification Yes 0.83 (1.08) 0.442 494
No T Integrated resource management
Yes 1.83 (0.88) 0.038 494 No .
Branded beef program Yes 17.19 (0.55) 0.000 494
No -
Yes 18.35(0.53) 0.000 494
Natural, non-certified organic
No -
Yes 18.34 (0.47) 0.000 494

*The first factor for behavioral beliefs contained the variables ....
®Due to low cell counts, this variable was re-coded by combining somewhat, mostly and strongly disagree (mostly to strongly disagree) and somewhat, mostly, and strongly agree (mostly to

strongly agree.)

°The categories of less than high school diploma and high school diploma as well as vocational school and two-year college were combined due to low cell counts when cross-tabulated with
intention to gather and hold, which did not allow the model to converge.
¢ These variables were coded hierarchically so that each category can be removed from the analysis independently of the remaining categories. Accordingly, Wald test p-values are reported

for each category of the variable.

° Age was shown to be linear in the log odds, and so was assessed as a continuous predictor.
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Table C4 — Coefficients (Coef.), standards error (St. error), and p values for bivariable ordinal logistic regression models for
the association between measured socio-psychological factors and demographics and cattle producers” intent to maintain their
cattle in their current location(s) during an outbreak of FMD. For categorical predictors, the overall p-value determined by a
Wald test of all categories of the predictor is presented. For categorical predictors coded hierarchically, the p-value for each
category of the predictor is shown.

Predictor Coef. (St error) Predictor Coef. (St error) -
value value
Factor of behavioral beliefs — positive Factor of attitudes - experiential®
consequences® Less than -1 s.d. from mean ---
Less than -1 s.d. from mean - -1 to 0 s.d. from mean -1.29 (0.75)
-1 s.d. from mean 1.42 (0.77) 0 to 1 s.d. from mean 0.83 (0.79)
1 s.d. from mean 1.77 (0.74) Greater than 1 s.d. from mean 1.48 (0.97) 0.002 519
Greater than 1 s.d. from mean 18.18 (0.66) 0.000 541 Factor of attitudes - instrumental®
Factor of behavioral beliefs — negative Less than -1 s.d. from mean -
consequences” -1 to 0 s.d. from mean 1.65 (0.71)
Less than -1 s.d. from mean - 0 to 1 s.d. from mean 3.00 (0.69)
-1 s.d. from mean 0.90 (0.74) Greater than 1 s.d. from mean 19.10 (0.56) 0.000 519
1 s.d. from mean 2.19 (0.78) Factor Competency (non-agricultural
Greater than 1 s.d. from mean 1.17 (1.19) 0.037 541 agencies)
Factor of control beliefs — feed, facilities, Less than -1 s.d. from mean -
and disinfection proceduresb - -1 to 0 s.d. from mean 0.61 (0.88)
Less than -1 s.d. from mean 0.71 (0.71) 0to 1 s.d. from mean 1.01 (0.86)
-1 to 0 s.d. from mean 1.72 (0.82) Greater than 1 s.d. from mean 0.67 (1.24) 0.701 479
0 to 1 s.d. from mean 19.59 (0.59) 0.000 528 Factor Competency (agricultural agencies)
Greater than 1 s.d. from mean Less than -1 s.d. from mean ---
Factor of control beliefs — crowding, -1 to 0 s.d. from mean 1.89 (0.75)
environmental damage, death of cattle® - 0 to 1 s.d. from mean 2.18 (0.99)
Less than -1 s.d. from mean -1.29 (0.92) Greater than 1 s.d. from mean 1.91 (0.88) 0.016 479
-1to 0 s.d. from mean -0.63 (1.03) Factor Caring (non-agricultural agencies)
0 to 1 s.d. from mean 16.93 (0.88) 0.000 528 Less than -1 s.d. from mean -
Greater than 1 s.d. from mean -1to 0 s.d. from mean -0.18 (0.99)
Factor of normative beliefs 0 to 1 s.d. from mean -0.20 (0.98)
Less than -1 s.d. from mean - Greater than 1 s.d. from mean -0.06 (1.33) 0997 482
-1 s.d. from mean 2.37(0.78) Factor Caring (agricultural agencies)
1 s.d. from mean 3.31 (1.13) Less than -1 s.d. from mean -
Greater than 1 s.d. from mean 0.89 (1.00) 0.002 355 -1 to 0 s.d. from mean 1.09 (0.70)
0to 1 s.d. from mean 1.53(0.91)
Greater than 1 s.d. from mean 2.76 (1.18) 0.086 482
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Table C4 - continued

Predictor Coef. (St error) n Predictor Coef. (St error) P-
value value
Factor Shared goals (FEMA) Would feel social pressure to
Strongly disagree - Strongly disagree -
Mostly disagree -1.00 (1.13) Mostly disagree 0.15 (1.29)
Neither agree or disagree -1.27 (0.99) Neither agree or disagree 0.14 (1.17)
Mostly agree 1.11 (1.04) Mostly agree 1.32 (1.24)
Strongly agree 0.95 (1.17) 0.015 503 Strongly agree 0.49 (1.20) 0.609 542
Factor Shared goals (TDA) Most people think that I should®
Strongly disagree - Mostly to Strongly disagree -
Mostly disagree 0.64 (0.86) Neither agree or disagree -1.11 (1.16)
Neither agree or disagree 0.87 (0.79) Mostly to Strongly agree -0.17 (1.15) 0.246 550
Mostly agree 0.80 (0.96)
Strongly agree 0.34 (1.19) 0.011 542
Confident I can Other producers I admire would
Mostly disagree - Strongly disagree -
Strongly disagree 1.12 (1.18) Mostly disagree -0.47 (1.49)
Neither agree nor disagree 2.32(1.11) Neither agree or disagree 1.57 (1.33)
Mostly agree 3.06 (1.08) Mostly agree 2.64 (1.39)
Strongly agree 4.23 (1.13) 0.001 553 Strongly agree 1.65 (1.38) 0.035 551
Completely under my control Other producers like myself would®
Mostly disagree - Mostly to Strongly disagree -
Strongly disagree -1.85 (1.04) Neither agree or disagree 2.15(0.94)
Neither agree nor disagree -1.98 (1.98) Mostly to Strongly agree 2.97(0.92) 0.001 551
Mostly agree -0.53 (1.19)
Strongly agree 0.65 (1.01) 0.045 551
Moral obligation to provide feed and Factor of trust in others to not move their
waterd --- --- 553  cattle and take into account consequences to
my operation
Moral obligation to protect cattle from Less than -1 s.d. from mean -
disease exposured - - 553 -1 to 0 s.d. from mean 0.23 (081)
0 to 1 s.d. from mean 0.37 (0.81)
Moral obligation to prevent spread of Greater than 1 s.d. from mean 18.66 (0.69) 0.000 536
disease’ - - 553
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Table C4 - continued

Predictor Coef. (St error) n Predictor Coef. (St error)
value value
Factor Risk Perception — overall risk and Cattle producer organization member
likelihood of an outbreak --- No ---
Less than -1 s.d. from mean 1.44 (0.98) Yes 0.45 (0.63) 0476 544
-1t0 0 s.d. from mean -0.92 (0.90) Cattle producer organization officer
0 to 1 s.d. from mean -1.11 (1.03) 0.003 546 No -
Yes 0.67 (1.10) 0.540 411
Factor Risk Perception — perceived Reason
magnitude of consequences of an outbreak Primary source of income -
Less than -1 s.d. from mean - Supplemental income -0.28 (0.73)
-1 to 0 s.d. from mean 0.87 (0.84) Pleasure or lifestyle 2.02 (1.18)
0 to 1 s.d. from mean -0.70 (0.75) 0.553 546 Control of excess forage 18.66 (0.79)
Gender Property tax advantage 18.66 (0.63)
Male - Family tradition -0.66 (0.88)
Female 2.97 (1.08) 0.006 552 Other -3.24 (1.35) 0.000 480
Education® Steer number®
High school - None -
2-year college -0.08 (0.95) 1 -9 steers 2.90 (1.16) 0.013
4-year college 0.43 (0.74) 10 — 19 steers -3.33(1.20) 0.005
Graduate school -1.40 (0.86) 0.222 554 20 - 49 steers 0.59 (1.21) 0.624
Race 50 — 99 steers -0.50 (1.21) 0.683
White --- 100 — 199 steers -0.24 (0.95) 0.798
Hispanic 0.30 (0.21) 0.163 541 200 — 499 steers -0.40 (0.95) 0.673
Time in current operation (years) -0.01 (0.02) 0.619 544 500 + steers -0.97 (1.26) 0.443 551
Time in cattle industry (years) -0.00 (0.02) 0.812 537
Prior experience with Tuberculosis Beef cow number
program 1-9 head -
No - 10-99 head -
Yes -0.77 (0.83) 0.354 569 100-499 head ---
Prior experience with Brucellosis program 500 or greater head - - 537
No --- Age
Yes -0.37 (0.60) 0.532 569 20-39 years of age ---
Live in same location as cattle 40-49 years of age 0.43 (1.01)
No - 50-59 years of age 1.89 (1.07)
Yes -0.15 (0.62) 0.806 546 60 — 69 years of age 0.26 (0.91)
70+ years of age 0.58 (0.97) 0.377 538
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Table C4 - continued

Predictor Coef. (St error) P- n Predictor Coef. (St error) P-
value value
Percentage income from cattle® Production Practices, continued
Less than 10% --- - Grass-finished
10 -59% -1.96 (0.70) 0.005 No ---
60— 79% 0.87 (0.76) 0.254 Yes 0.20 (0.61) 0.747 569
80 —-89% 15.30 (0.70) 0.000 Certified organic
90 — 100% -16.13 (1.08) 0.000 531 No ---
Production practices Yes 12.38 (0.93) 0.000 569

Conventional cow-calf Holistic resource management

No --- No ---

Yes 1.15 (0.63) 0.066 569 Yes 15.96 (0.98) 0.000 569
Seedstock Beef Quality Assurance

No --- No ---

Yes 0.55 (0.82) 0.503 569 Yes 18.61 (0.39) 0.000 569
Age-and-source verification Integrated resource management

No - No -

Yes 0.19 (0.77) 0.803 569 Yes 15.72 (0.64) 0.000 569
Branded beef program Natural, non-certified organic

No --- No ---

Yes 1.06 (1.13) 0372 569 Yes 1.23 (1.08) 0.005 569
Stocker

No ---
Yes -0.03 (0.98) 0.976 569

*Factor 1 contained the variables related to reducing the economic impact of the disease, stopping the spread of the disease and protecting cattle, preventing blame for disease spread, and
feeling better about how cattle are managed. Factor 2 contained variables related to beliefs that movement restrictions would result in feed shortages and cattle suffering.
PFactor 1contained variables related to beliefs about the availability of feed and facilities for calves born, and the ability to set up appropriate disinfection procedures. Factor 2 contained
variables related to beliefs about the possibility of crowding, environmental damage, and the death of cattle during the disease control process.
¢ Factor 1 contained attitudes related to the experience of obeying animal movement restrictions (unpleasant-pleasant, difficult-easy, inconvenient-convenient), while factor 2 contained
attitudes about the how bad-good, ineffective-effective, and harmful-beneficial this behavior is (experiential).
4 Analysis of the association of these variables with the outcome of interest was not possible due to small cell counts resulting from a lack of respondents disagreeing with these statements.
“Due to low cell counts, these variables were re-coded by combining somewhat, mostly, and strongly disagree (mostly to strongly disagree) and somewhat, mostly, strongly agree (mostly to
strongly agree.)

The categories of less than high school diploma and high school diploma (high school) as well as vocational school and two-year college (2-year college) were combined.
€ These variables were coded hierarchically so that each category can be removed from the analysis independently of the remaining categories. Accordingly, Wald test p-values are reported
for each category of the variable.
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APPENDIX D

MAP - NASS DISTRICTS IN TEXAS

Map showing all of the National Agricultural Statistics Service districts in Texas.

There are a total of 15 districts.
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National Agricultural Statistics Service - Texas Districts'"!

* Key located on following page.
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BRORONOOENOO0ONN:

Code

11
12
21
22
30
40
51
52
60
70
81
82
90
96
97

Numeric Name

District 1-North
District 1-South
District 2-North
District 2-South
District 3
District 4
District 5-North
District 5-South
District 6
District 7
District 8-North
District 8-South
District 9
District 10-North

District 10-South

Geographic Name

Northern High Plains
Southern High Plains
Northern Low Plains
Southern Low Plains
Cross Timbers
Blacklands

North East Texas
South East Texas
Trans-Pecos
Edwards Plateau
South Central
Coastal Bend

Upper Coast

South Texas

Lower Valley
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