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Problem Statement

Agricultural fairs create a unique interface that is conducive to zoonotic influenza transmission by commingling pigs and people for a prolonged period of time. Zoonotic transmission of influenza A viruses (IAV) between pigs and people has been reported periodically worldwide but received increased media attention following the H3N2 variant influenza A virus (H3N2v) outbreaks of 2011-2017. The H3N2v outbreak of 2012 became the largest variant IAV outbreak since the 2009 H1N1 pandemic. The national investigations into the reported human cases of H3N2v during the 2012 outbreak revealed that 95% of the cases reported direct or indirect contact with swine and 93% of the cases recounted attendance at an agricultural fair within four days of illness onset. The majority of the 2012 H3N2v cases were youth exhibitors and others in close contact with pigs at the fairs. With nearly 150 million people attending agricultural fairs each year, the potential risk to public health is high.
Each summer since 2012 has seen additional cases of variant influenza A virus infections, indicating the problem has yet to be solved. The summer of 2016 brought the first zoonotic transmission of emerging viral genotype among swine (a reassortant virus with a hemagglutinin gene from 2010–2011 human seasonal H3N2 strains) and during the summer of 2017, public health officials across nine states reported 62 cases of H3N2v, making that year the highest incidence since 2012. 
Management practices common in the exhibition swine industry facilitate the rapid intra- and inter-species transmission of influenza A virus. However, several mitigation strategies that require alterations to management practices have been developed and validated to protect animal and public health. Leading transitions is impossible without evidence to support the proposed behavioral changes; therefore, data collected from the studies conducted at The Ohio State University have been used to develop a multi-faceted educational program to educate youth on the risks associated with zoonotic disease. Building a repertoire of mitigation strategies based on scientific evidence is a key component to the development of sustainable educational programming because it provides a means by which exhibitors can be a part of the solution. 
Animal and public health experts have worked alongside extension educators to create and implement engaging programming that is effective at educating youth regarding the transmission of zoonotic diseases and the effects of those diseases on animal and public health. Justification for increased diligence in this area is highlighted by the continual cases of H3N2v reported in youth swine exhibitors associated with agricultural fairs. 
Although mitigation strategies have been developed and information is being disseminated, youth swine exhibitors, their families, and livestock show organizers have been slow to adopt healthy habits aiming to reduce zoonotic disease transmission, even after receiving education about the potential outcomes of influenza A virus infection. Understanding the economic and social issues molding perceptions of risk, and the resulting lack of behavior change, is imperative to guide future educational outreach.
Purpose of Study
Due to the ecology of influenza A viruses and their predilection to mutate, each transmission across the animal-human species barrier could result in the next pandemic influenza A virus strain. Influenza A virus pandemics have historically had catastrophic consequences on human health and economies; therefore, any mitigation that can be done to minimize the threat of an emergent virus can potentially save countless animal and human lives.
Agricultural exhibitions are imperative to attracting the interest of and training the next generation of agriculturalist, upon whom the world relies for safe and secure food sources. However, contracting influenza A virus from swine at agricultural exhibitions is not only detrimental to the health of these children, but could also deter them from pursuing a career in agriculture. Understanding exhibitors’ perceptions of the recommendations and barriers to adoption is critical because exhibitor compliance with proposed mitigation strategies is key in decreasing influenza A virus burden in swine, thus reducing the risk of influenza A virus transmission from pigs to people. Understanding the economics of the exhibition swine industry and the financial impact influenza A virus outbreaks have on society and the exhibition swine industry may give insight into the justification for the adoption or opposition of mitigation recommendations.

Research Questions
	
This study aims to answer the following four research questions: 

1) What is the total value of the exhibition swine industry in the United States?

2) What are the associated costs of influenza A virus outbreaks at swine exhibitions at the local, state, and national levels?

3) What barriers are responsible for the lack of adoption of disease mitigation strategies among swine exhibitors?

4) How do swine exhibitors measure risk over reward when choosing which recommended healthy habits to employee in their routine? 


Questions 1 and 2
MATERIALS AND METHODS
[bookmark: _Toc507807871]Instrumentation
[bookmark: _Toc507807872]The survey instrument created consists of 19 questions to gauge each participant’s level of engagement and expenditures associated with the show swine industry. Example questions include: At what level does your family show pigs? and What is the average cost you pay for each market show pig? (Appendix A) Answer options included multiple choice, numerical ranges, and short answer responses. Research design and instrumentation was approved by The Ohio State University Institutional Review Board protocol number 2018E0248.  
Validity of Instrument
Face and content validity were established by a review of a panel of economist and extension educators. Panel members reviewed the instrumentation to ensure the content measured characteristics it was intended to measure, i.e. content validity. All panel experts reviewed for face validity, or the overall appearance of the instrument. 
[bookmark: _Toc507807873]Study Sample
Surveys were adapted to an online format and recruitment was established by handing out postcards at fairs and swine jackpot shows in various locations across the United States; postcards contained a QR code link to the survey. Between August, 2018 and November, 2018, complete responses were provided by 56 individuals from computers with IP addresses associated with 12 different states (GA, IA, IL, IN, KY, MD, MN, NE, NY, OH, PA, WA); 44 responses were from computers with IP addresses associated with Ohio. Individuals who completed the survey were adults associated with youth swine exhibitors and were familiar with costs associated with raising and showing swine. All incomplete survey results were omitted prior to analysis.
Projecting National Level Results
	We estimated national level results from the sample by developing a sample expansion factor that was developed as follows. We began with data from the National Swine Registry’s 2017 Annual Report, which reports 35,173 litters registered among four breeds (Duroc, Hampshire, Landrace, and Yorkshire). We assumed this represents one-third of all litters involved in the show pig sector nationally, yielding a national estimate of 106,603 litters in the show pig sector. We further assumed 10 pigs per litter to yield a national estimate of 1,066,030 pigs per year in the sector.
	Sample respondents reported pigs per family by choosing a size bracket as depicted in Table 1. We assigned each respondent to the midpoint of their reported bracket and assumed the average family in the top size bracket, which features no upper bound, has the number of pigs equal to the bottom of the bracket plus 10%. Summing these estimates of show pigs per family across the sample yields an estimate of 1,418 pigs. We derived the expansion factor of 751.78 by dividing the national estimate of show pigs (1,066,030) by the sample estimate of show pigs (1,418). 




Table 1. Pig Inventories of Surveyed Families and National Projections
Ohio Influenza Education Among Youth in Agriculture Supplemental Funding, 2018-2019
	Pigs/family
(midpoint*)
	Sample
	National Projection**

	
	# Families 
	Total Pigs
	# Families 
	Total Pigs

	1-3 (2)
	13
	26
	9773
	19546

	4-6 (5)
	7
	35
	5263
	26312

	7-9 (8)
	4
	32
	3007
	24057

	10-12 (11)
	4
	44
	3007
	33079

	13-15 (14)
	3
	42
	2255
	31575

	16-20 (18)
	7
	126
	5263
	94725

	21-40 (31)
	9
	279
	6766
	209748

	41-100 (71)
	4
	284
	3007
	213507

	100+ (110)
	5
	550
	3759
	413481

	Total
	56
	1418
	42,100
	1,066,030


*Assumed midpoint for each range from survey.
** Assumes an expansion factor of 751.784, i.e., that each sample family represents about 752 other families not involved in the survey.

Estimating Direct Economic Impact
The direct economic impact of the show pig sector is estimated as the value of goods and services dedicated to the pursuit of showing pigs by families throughout the United States. This includes cash expenditures by families on items purchased to support the endeavor and the opportunity cost of time and assets held by families that were dedicated to showing hogs, including the opportunity cost of capital dedicated to show pigs. 
The respondents reported many of the cash expenditures directly, including the amounts spent on show pigs, veterinary services, feed, training, equipment, and attending exhibitions. The costs of housing pigs and sows was estimated from standard commercial sector housing costs (North Central Farm Management Extension Committee 2014) as were other costs not already accounted (e.g., energy, transport and other professional services as taken from Dhuyvetter et al. 2014). 
Capital dedicated to the show pig enterprise was assumed to be valued at a 5% annual rate adjusted for the respondent’s self-reported length of the show season. Following standard procedures, some capital values were assessed for the full amount of time employed (i.e., the show season, which includes the amount spent of purchases of show pigs, cash and opportunity costs of housing and related on-site pig facilities, and any costs of sow and piglet production) while others were assessed for half the length of time employed (i.e., half the length of show season, such as vet services, feed costs, training costs, opportunity cost of time dedicated to show pig enterprise). 
To estimate the opportunity cost of the time dedicated to the show pig endeavor, we use the self-reported number of hours dedicated to showing pigs times one-third the regional average wage rate for agricultural workers reported by USDA’s National Agricultural Statistics Service during 2018 (USDA 2018). The assignment of one-third of wage rate as the opportunity cost of time dedicated to the enterprises follows standard assumptions invoked in valuing the opportunity cost of time spent traveling to recreational sites when conducting cost-benefit analyses associated with projects such as improvements to public parks (U.S. Water Resources Council 1983). The USDA wage was used because respondents were not asked their individual wage rates; adding questions about income and wage rates often reduces response rates.
Estimated Impacts of Temporary or Permanent Bans on Swine Exhibitions
	Respondents reported their most likely response to two scenarios: (1) all sanctioned swine exhibitions will be suspended for a year due to a disease outbreak before returning to normal and (2) all sanctioned swine exhibitions will be permanently cancelled due to disease issues. Available responses include (a) stop exhibiting swine for one year but return to exhibiting swine thereafter, (b) stop exhibiting swine or any animals permanently or (c) exhibit another type of animal. Those who selected option (c) for either question were prompted for the species they would likely show in place of swine.
	We estimated the annual economic impact of either a temporary or permanent ban as the reduction in expenditures on animal exhibition during a year where swine exhibition is banned. If the respondent reported that they would exhibit no animals due to a ban, we subtracted their previous annual economic impact from the total economic impact estimate. If the respondent reported that they would exhibit a different species of animal because of the ban, we assumed the family will simply redirect their expenditures to the new species and create the same economic impact as they did when exhibiting swine. We explored the sensitivity of results to the assumption that families create the same direct economic impact if they switch exhibition species as part of an overall sensitivity analysis of the results to several critical assumptions upon which our results rest.
	We further note that if families were to stop exhibiting any animal species, it is likely that they will redirect the funds and time dedicated to swine exhibition to other endeavors that enrich their children’s development (e.g., other non-animal 4-H or FFA activities, other clubs or sports activities). Our survey did not prompt respondents to indicate what such activities would be. Hence, we acknowledge some of all of the dollars previously dedicated to swine exhibition will likely create direct economic impacts for the exhibiting families’ local economies, but not in sectors dedicated to swine or other animal sectors.
Sensitivity Analysis
	Given the small sample size we rely upon and several assumptions we make to generate national estimates of economic impacts, we conducted sensitivity analysis of the results by recalculating national estimates under a range of values for several key parameters.
RESULTS
Direct Economic Impacts of the Show Pig Sector
	Table 2 details the categories of direct economic impacts, the sources utilized for generating national estimates (including any key assumptions), and the range of values considered in sensitivity analysis. The table then details the estimated 2018 direct economic impact of the swine exhibition sector by each category and in total as well as noting the percent of total impacts attributable to each category.
	[bookmark: _Hlk12623101]Table 2. National Estimates of Direct Economic Impacts of Show Swine Sector Participation
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Item
	
Source
	
Value 
	Range Considered in Sensitivity Analysis
	National Estimate
($ mil)
	% of Total

	A. Purchase of pigs for showing
	Survey
	$0-$1500/pig
	--
	$401.70/pig
	33.0

	B. Show pig facility fee
	NCFMEC-07
	$12.93/pig
	50% - 100%
	$23.40/pig
	1.9

	C. Show pig other costs
	MF2757
	$9.84/pig
	75% - 125%
	
	

	D. Sow facility fee*
	NCFMEC-07
	$360/sow
	50% - 100%
	$189.80/sow
	15.6

	E. Piglet production costs*
	MF2153
	$199/sow
	75% - 125%
	
	

	F. Piglet housing costs*
	NCFMEC-07
	$81.80/sow
	50% - 100%
	
	

	G. Veterinary Services
	Survey
	$0-$3500
	--
	$36.40
	3.0

	H. Feed costs
	Survey
	$0-$35,000
	--
	$204.40
	16.8

	I. Cost of attending exhibitions
	Survey
	$0-$3000
	--
	$127.50
	10.5

	J. Cost of training
	Survey
	$0-$1200
	--
	$3.70
	0.3

	K. Cost of equipment
	Survey
	$100-$12,000
	--
	$54.00
	4.4

	L. Opportunity cost of time 
	Survey (for amount of time) times 1/3 of regional ave. farm worker wage (NASS)
	Varies by region
	¼ wage - full wage
	$153.30
	12.6

	M. Opportunity cost of capital
	**
	5%
	--
	$22.50
	1.9

	Total
	--
	--
	--
	$1,216.80
	100.0


Table notes: *Only for families reporting on-site breeding activities. ** { (A+B+C+D+E+F+K) + ½ (G + H + J + L)} x 5% annual rate x  length of show season in weeks/52.

We estimate the direct economic impact on the exhibition swine sector in 2018 was $1.2 billion. Show pig purchases constitute the largest portion of the direct economic impact ($401.7 million or 33% of the total). Figure 1 displays the distribution of purchase prices on a per-pig basis reported by our sample and notes a mean value of $440 with prices ranging from less than $300 to more than $1400 per pig. These mean values are less than the $1005 average price per pig reported by Roe, Wyszynski and Olimov (2012) who took data from highly selective auctions. Feed costs constitute the next largest direct economic impact ($204.4 million or 16.8%) followed by breeding operations ($189.8 million or 15.6%). We note that less than half (46%) of respondents reported any breeding operations. The opportunity cost of time ($153.3 million or 12.6%) and exhibition attendance ($127.5 or 10.5%) were the next largest categories of direct Mean 	= $440
Median = $400
N = 50
Figure 1. Sample Average Prices Paid for Show Pigs, Reported by Survey Respondents 
Ohio Influenza Education Among Youth in Agriculture Supplemental Funding, 2018-2019


economic impacts. Show pig housing, veterinarian services, equipment, training and the opportunity cost of capital all register as minor sources of economic impact (less than 5% of total direct economic impacts per category).	
Direct Economic Impacts of Temporary and Permanent Exhibition Bans
	When prompted to their actions should swine exhibition be suspended for a year, 75% of respondents said they would take that year off and then return to exhibition the following year; 14.2% they would switch to exhibiting an alternative species, with the remaining 10.8% responding that they would permanently stop exhibiting animals (Table 3). We estimate that these proportionate responses would result in $357.1 million in direct economic impacts for these alternative species’ exhibition sectors, which is 71% smaller than the direct economic impact under baseline.
Table 3. Estimates of The Reduction in Direct Economic Impacts from Temporary and Permanent Bans on Swine Exhibitions
Ohio Influenza Education Among Youth in Agriculture Supplemental Funding, 2018-2019


	Scenario
	Direct Economic Impact ($ mil)
	% Reduction from Baseline
	% of Survey Respondents (N=56) Would Take a Year Off From Showing Swine*
	% of Survey Respondents (N=56) Would Show a Different Animal*

	Baseline
	$1,216.8
	--
	--
	--

	One-year Ban
	$357.1
	71%
	75.0%
	14.2%

	Permanent Ban
	$665.0
	45%
	--
	51.8%




Notes: *Only for families reporting on-site breeding activities. 


In contrast, when posed with a scenario featuring a permanent ban, more than 3 times as many respondents said they would exhibit a different species (51.8%), while the remainder of respondents indicated a preference for exiting animal exhibition activities altogether. The estimated direct economic impact from these altered animal exhibition intentions is $665 million, which is a 45% reduction from baseline. The most popular alternative species respondents noted include beef steers (36% of one-year switchers, 46% of switches in response to a permanent ban), goats (27% and 15%), poultry (18% and 15%) and sheep (18% and 10%). Horses, rabbits and llamas were also mentioned as likely replacement species should a ban be permanent.
Sensitivity Analysis
	Findings generated from the sensitivity analysis are detailed in Table 4. In addition to the items detailed in Table 4, we also probed the sensitivity of the results to address possible miss-calibration of the total size of the sector (expansion factor), the possibility that only families with higher involvement (and spending) in swine exhibition responded to the survey (self-selection), and the possibility that the sample’s intentions to switch to an alternative animal species in response to a ban are captured imperfectly (alternative species). Baseline direct economic impacts range from $1.52 billion to $0.85 billion, while the reduction in baseline direct economic from temporary bans ranges from 58% to 78% and 22% to 59% for a permanent ban.






Table 4. Sensitivity Analysis: Direct Economic Impacts ($ bil) Resulting from Permanent and Temporary Bans on Swine Exhibitions 
Ohio Influenza Education Among Youth in Agriculture Supplemental Funding, 2018-2019

	Wage Sensitivity (Opportunity Cost of Time)
	 % Reduction 

	 
	 High (100%) 
	 Low (25%) 
	 High (100%) 
	 Low (25%) 

	Baseline
	$1,527 
	$1,178 
	 -- 
	 -- 

	Permanent Ban
	 $832 
	$644 
	46%
	45%

	Temporary Ban
	 $451 
	$345 
	70%
	71%

	Onsite Animal Housing Costs
	 % Reduction 

	 
	 High  
	 Low (50%) 
	 High  
	 Low (50%) 

	Baseline
	NA 
	 $1,143 
	 -- 
	 -- 

	Permanent Ban
	 NA 
	 $615 
	 -- 
	46%

	Temporary Ban
	 NA 
	 $329 
	 -- 
	71%

	Onsite Animal Expenses
	 % Reduction 

	 
	 High (125%) 
	 Low (75%) 
	 High (125%) 
	 Low (75%) 

	Baseline
	 $1,234 
	 $1,199 
	 -- 
	 -- 

	Permanent Ban
	 $677 
	 $653 
	45%
	46%

	Temporary Ban
	 $364 
	 $351 
	71%
	71%

	Expansion Factor
	 % Reduction 

	 
	 High (125%) 
	 Low (75%) 
	 High (125%) 
	 Low (75%) 

	Baseline
	 $1,521 
	 $913 
	 -- 
	 -- 

	Permanent Ban
	 $831 
	 $499 
	45%
	45%

	Temporary Ban
	 $446 
	 $268 
	71%
	71%

	Self-Selection (If sample spends > average)
	 % Reduction 

	 
	 High  
	 Low (70%) 
	 High  
	 Low (70%) 

	Baseline
	 NA 
	 $852 
	 -- 
	 -- 

	Permanent Ban
	 NA 
	 $665 
	 -- 
	22%

	Temporary Ban
	 NA 
	 $357 
	 -- 
	58%

	Alternate Species (if family switches or not)
	 % Reduction 

	 
	 High (125%) 
	 Low (75%) 
	 High (125%) 
	 Low (75%) 

	Baseline
	 $1,217 
	 $1,217 
	 -- 
	 -- 

	Permanent Ban
	 $831 
	 $499 
	32%
	59%

	Temporary Ban
	 $446 
	 $268 
	63%
	78%




Questions 3 and 4
METHODS
Observations
Covert naturalistic observations were completed at national swine jackpot shows, state swine jackpot shows, and county fairs during the summer 2018. Extensive field notes were taken by one investigator conducting the observations to record behaviors, events, activities, and other characteristics of the observational period. Free-form field notes included the following information: description of the physical setting; description of the social environment and the way in which participants interacted within the setting (This may include patterns of interactions, frequency of interactions, direction of communication patterns including non-verbal communication, and patterns of specific behavioral events, such as, conflicts, decision-making, or collaboration); descriptions of the participants and their roles in the exhibitor areas; and a description of any impact the investigator might have had on the situation. Reflection information was also recorded by the investigator. 
 	Field notes were transcribed and then coded using NVivo. Once data was coded, a description of the setting was generated. This description, along with coded data, was examined to determine themes and underlying meanings present in the dataset. Core and peripheral elements of themes were described to build hierarchies of themes, which will later be linked into a theoretical model. This model will be used to direct future public health education geared toward individuals involved in swine/livestock exhibition. 
Focus Groups
Focus groups were held in three geographically distinct areas in Ohio during the spring of 2019. Individuals >18 years of age involved in the show swine circuit were recruited using an emailed letter, inviting them to attend a focus group session being held on a specific date. Email lists were obtained from extension educators and show organizers. All sessions included refreshments for the participants and were limited to 90 minutes in total duration. Audio recordings were taken during all sessions for future data analysis. No demographic information was collected from participants.
Each group was led by a moderator who was unfamiliar with participants and study questions. Each moderator led his or her respective group through the following open-ended questions, allowing ample time for the group to discuss each:
1. Why did you/your family decide to become involved in the show swine industry?
	2. What do you see as the biggest challenge to the show swine industry?
	3. Which infectious disease do you see as the biggest threat to the industry? Why?
	4. How do you perceive the risk of influenza A viruses to pigs? To people?
5. What mitigation strategies have you implemented to reduce disease spread between pigs and pigs and people?
6. Are you aware of recommended mitigation strategies that you do not implement?
7. Why do you choose to not implement these strategies?
Following the focus groups, audio data was transcribed and coded using NVivo. Once data was coded, themes, patterns, perspectives, perceptions, and experiences described by participants were systematically identified and summarized. 



RESULTS
Observations
	Observations were completed at seven county fairs, two state-level jackpot shows, and two national level jackpot shows. Each observation lasted four hours, with multiple observations occurring at the national level shows. 
All levels of shows were held at state or county fairgrounds, which are municipal locations that are comprised of groupings of livestock barns and entertainment areas. The swine barns typically have concrete floors, open sides, and metal gates to partition animals. These facilities are often kept clean and neat to improve animal health and public perception and contain hand wash and/or sanitizer stations at each door. A show arena is located within close proximity of the swine barn and is used for judging purposes. Outside of the barns there are food vendors and merchants, and in the case of county fairs, entertainment rides, race tracks, and concert venues. Most fairgrounds also have a campground for participants to stay on during the exhibition, allowing for socialization away from the animal barns. 
Many social interactions occur at all shows among children, children with adults, children with pigs, adults with pigs, and pigs with pigs. For the most part, the human interactions observed included positive feelings, with children playing with other children and adults encouraging youth. A couple of instances were observed that included negative interactions between children and adults. On more than one occasion, children were observed crying because they did not want to show their pig or because they performed poorly in the show arena and their parents were disappointed in them. Interactions between exhibitors and the general public visiting the exhibition were not observed, indicating the exhibit area is not a place conducive to educating the public, without signage or other educational information venues. 
Despite signs discouraging eating and drinking in animal areas, consumption was observed at every exhibition included in this study. Youth and adults alike were observed eating sandwiches, ice cream, chocolate milk, cookies, funnel cakes, lemonade shake-ups, and other fair food and beverage items in pig barns. Some were observed eating or drinking while standing in or sitting on top of pig pens, and on multiple occasions those being observed shared food items with the pigs. Individuals were not only eating in the barn, but tack areas and open aisle ways within the barn were noted to be frequently used to store food and host picnics. This practice is especially common at jackpot shows, with folding plastic tables scattered throughout the pig barns, covered in crock pots, open bags of snacks, and disposable tableware. Eating and pig shows seem to go hand-in-hand, and it is likely a habit that will not be changed.
In order to show pigs, youth need to be between the ages of 3 and 21 years at jackpot shows and between 9 and18 years at fairs, however it is not an infrequent occurrence to see exhibitors’ younger siblings also present at pig shows. A large number of strollers are observed at all levels of shows, most of which have visible manure and shavings caked to the wheels and dust covering all surfaces. The babies who occupy the strollers are typically drinking from bottles, using pacifiers, and/or mouthing toys while they pass time in the barn. The adults interacting with the babies were observed to not wash their hands prior to picking up or caring for the children, and appeared to be unconcerned with the close proximity of swine.
Focus Groups
A total of 30 individuals participated in five focus group sessions held in three Ohio locations; Plain City, Columbus, and Wooster. Groups were comprised of parents of youth swine exhibitors, swine veterinarians, extension educators, and swine show organizers. A majority of the participants described being born into the show swine industry because previous generations of their family raised swine. Nearly all participants were involved in 4-H during their youth and are teaching their children through pedagogy how to raise and exhibit livestock. 
When asked about the challenges facing the show swine industry, two issues were equally the most common response; competiveness and cost. Participants who had youth involved in both showing pigs and organized team sports described the competiveness levels being much higher in swine exhibition. One participant noted that their children show cattle as well, and the competiveness is much less in the cattle barn, as compared to the swine barn. Participants described a drive to win so strong, that parents are “nasty” toward their children and other children, taking away the fun and educational components of swine exhibition. This level of competition is associated with the high financial contributions being made by individuals who have youth involved in swine exhibition. The cost of animals, semen, feed, supplements, entry fees, and show supplies were all described as being “out of hand” making participation a challenge for many in the focus groups.
Aside from the most common responses, a few focus group participants also mentioned issues around biosecurity as being a challenge to the show swine industry. Animal health was not the main concern; however, as the concern was based on economic loss due to diseases like African swine fever or porcine reproductive and respiratory syndrome virus. These viruses, along with influenza A virus, were described as the infectious diseases that pose the biggest threat to the show swine industry. Multiple participants commented on the need for further education in the area of biosecurity as a tool for reducing the transmission of these costly diseases.
When asked about the threat posed by influenza A virus, participants expressed their perceptions that it is a low to non-existent threat to animal or human health. Several commented that when their “animals get sick, people get sick, and that is just a way of life.” The virus is not well understood by some participants, and it was confused with African swine fever. The biggest threat noted in the conversation regarding influenza A virus was the response of news media when an outbreak occurs at a fair. The general feeling is that media exposure is all negative, because panic and fear ensue as a result of the coverage. Participants expressed that they do not feel these events warrant fear or panic, because they deal with influenza A viruses in pigs regularly, with few reported cases of zoonotic transmission. The consensus view was that individuals involved in agriculture understand how to deal with pigs that are infected with influenza and the risk comes from uneducated spectators. These spectators enter the barns at their own risk. Participants expressed varying views when asked about the level of responsibility of swine exhibitors to educate the public. At least one participant felt strongly toward educating individuals not involved in swine production:
“You’re bringing in an urban crowd into an agricultural environment and they just aren’t educated. They don’t understand, but they want to know. That’s part of being a producer, is educating them. I think if there was more education on their end, it wouldn’t be perceived so negatively. That it’s easy to deal with, to fix, to treat, but there’s a lot of negative out there about the swine flu because people are scared of what they don’t know.”

	Although influenza A virus was not perceived as a large threat by the focus group participants, they do report implementing several recommendations aimed at reducing zoonotic transmission of influenza. Among the recommendations mentioned by participants, the 72-hour rule was discussed most frequently. Generally, participants knew about the recommendation, but had negative feelings toward being able to implement it successfully at their fairs. Fairs last approximately one week, and there is concern over pig barns sitting empty throughout most of the fair, as fairgoers pay an admission with an expectation to see animals on display. In addition, one incidence of negative media attention after a fair implemented the 72-hour rule was discussed, altering the opinions of other participants. These negative perceptions can be summarized by the comment of one participant who stated, “You’re gonna pull your hair out for 20 years trying to get 72 hours.”
	Another recommendation that seemed unlikely to be implemented is on-farm isolation. Some participants mentioned keeping pigs being brought into the barn in separate pens, however there was much more hesitation over being able to isolate pigs due to the financial burden associated with additional land and/or buildings. These concerns highlight the key role economics plays in the decisions producers make about biosecurity and disease mitigation strategies. 
CONCLUSION
Many of the recommendations aimed at reducing zoonotic transmission of influenza A virus between pigs and people are not being implemented because influenza is not viewed as a risk great enough to assume economic loss in an industry worth $11.2 billion. Transition toward adoption of recommended health habits will only occur if individuals involved in swine exhibition can see economic value in changing their practices.
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Appendix A
Cost of Showing Swine Survey
Researchers at The Ohio State University are interested in determining the overall cost of the show swine industry to estimate the economic impact of influenza A virus infections in these pigs. Your answers are completely anonymous and completing the survey should not impact you or your family.
	About You

	At what level does your family show pigs? Check all that apply.
	Local   □     State   □     National   □

	How often do you have visitors at your pig barn?

	Daily                        □
Weekly                    □
Monthly                  □
Every 6 months     □
Once a Year           □
Never                      □

	On average, how many pigs does each show person in your family exhibit in a year?

	1-3                             □
4-6                             □               
7-9                             □
10-12                        □
13-15                        □
16+                            □

	How many show pigs are at your farm in a 12 month period?

	1-3                             □
4-6                             □               
7-9                             □
10-12                        □
13-15                        □
16-20                        □
21-40                        □         
41-100                      □
100+                         □

	Do you breed show swine?
	Yes       □       No      □   If yes, how many sows?

	What would you do If swine shows were cancelled for one year due to a disease outbreak (ie. poultry shows in 2015)?
	Take a year off, but show pigs next year          □
Stop showing livestock                                        □
Show a different species              Yes □       No □
If yes, which one?
Goats   □   Sheep   □   Steers   □   Llamas/Alpacas □
Other plan  □     Please explain:




	What would you do If swine shows were cancelled permanently, due to a disease outbreak?
	Stop showing livestock                 Yes □       No □
Show a different species              Yes □       No □
If yes, which one?
Goats   □   Sheep   □   Steers   □   Llamas/Alpacas □
Other plan  □     Please explain:





	Does shortening shows to 72 hours change your show plans? 
	Yes □       No □  If yes, please explain:







	About Your Pigs

	How many shows does each of your pigs attend in a year?

	1-2           □
3-4           □
5-6           □
7-8           □
9-10         □
11-15       □
16-20       □
21-30       □
30+          □

	What is the average cost you pay per market show pig?
	$

	If you breed your own show swine, was is the average value per head you produce?
	$




	Costs of Showing Pigs

	How much do you spend on veterinary care in 12 month period?
	$

	How much do you spend on feed and supplements in 12 month period?
	$

	What is your average cost to attend a state level swine show?
	$

	What is your average cost to attend a national level swine show?
	$

	How much do you spend each year to attend clinics and trainings related to showing pigs?
	$

	What is your average annual cost of equipment used for raising and/or showing pigs?
	$

	How many hours per week do you spend in activities related to showing pigs?
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