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Abstract: Respiratory disease is a leading cause of calf death loss among beef cow-calf
operations in the US. Between 25 to 30 percent of cattle and calves lost in Oklahoma due
to nonpredator causes are lost due to respiratory problems which is higher than the
national average for beef cattle operations (USDA, 2015). Respiratory vaccines are
available. This study is based on analysis of the 2022 Oklahoma Beef Cow-Calf
Biosecurity Survey. Survey responses indicate that about 54 percent of beef producers are
vaccinating their breeding herd and about 76 percent of producers are vaccinating their
calves for respiratory disease in Oklahoma. Using probit regression to examine the
likelihood of adopting a respiratory vaccine program, results indicate that herd size and
the use of other vaccinations had a significant influence on a producer’s decision to
vaccinate their calves for respiratory disease. When it came to vaccinating the breeding
herd for respiratory disease, a producer’s decision was influenced by education, the use
of other vaccinations, their perception of disease in the industry, and their perception of
costs associated with biosecurity. Understanding what affects a producer’s decision to
vaccinate their herd for respiratory disease will better help extension educators, animal
health authorities, and veterinarians discuss the use of respiratory vaccinations with beef
cattle producers.
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CHAPTER |

PROBLEM IDENTIFICATION AND EXPLANATION

Cattle! producers make herd management decisions such as castration, dehorning, vaccination,
weaning timing, and supplemental feeding every year. These decisions in turn impact their profits
when they sell weaned or feeder calves, replacement breeding cattle, and culls. Producers have a
wide variety of management strategies at hand to aid in their herd management. These tools
include vaccinating regularly against common diseases, following certified calf management
protocols, and ensuring safe and clean biosecurity practices are used. When vaccinating, there are
costs to consider such as the extra labor from processing cattle to administer the vaccine or
potential adverse reactions the cattle may have from the vaccine, which can cause a decrease in
gain. When not vaccinating, there can be a loss of cattle due to a disease outbreak or even an

increased risk of abortions, but the severity can be lowered with the use of vaccinations.

Diseases that commonly plague the beef industry can cause detrimental outcomes on the health

and profitability of a herd, so vaccines were created to provide herd immunity. Callan and Garry

! The term cattle in this paper will be used for the breeding herd and calves combined.
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(2002) described vaccines as a tool for lowering the occurrence or severity of a disease for the
recipient so they “are better viewed as disease modifiers then absolute preventative agents.”
Diseases such as bovine respiratory disease (BRD), foot and mouth disease (FMD), bovine viral
diarrhea (BVD), and many more have been shown to have significant negative consequences in
cattle, yet vaccines have been available for many years to fight against those diseases. This study
will focus on respiratory disease, specifically BRD. BRD is the most expensive and prevalent

disease in the United States according to Richeson, Hughes, Broadway, and Carrol (2019).

Many cow-calf beef producers select specific management strategies because they will receive a
market discount if they are not completed at the time calves are sold. The United States
Department of Agriculture (USDA) National Animal Health Monitoring System (NAHMS)
(2020b) reported nearly 75 percent of operations vaccinated their beef cattle or calves nationally
in 2017 with nearly 58 percent of those calves being vaccinated for respiratory diseases, and
nearly 58 percent of those cattle being vaccinated for BVD. Several Oklahoma studies have
explored vaccination rates. According to the 2017 Oklahoma Beef Management and Marketing
Survey, cow-calf producers adopted management practices for calves at all the following rates:
castration — 82 percent; deworming — 87 percent; horn management (dehorning and polled
genetics) — 77 percent; weaning 45 days or more — 63 percent; and vaccinations — 49 percent
(Raper and Peel, 2017). Williams, DeVuyst, Peel, and Raper (2014) found 35 percent of the cattle
producers in Oklahoma were vaccinating their calves with 14 percent of those vaccinating
producers participating in a VAC-45 calf health management certification program. They also
found it takes 1.5 minutes per head to vaccinate these cattle making labor costs manageable
depending on the hourly wage of the workers (Williams, 2014). According to Mallory, DeVuyst,
Raper, Peel, and Mourer (2016), 48.8 percent of producers vaccinate their cattle. When producers
fail to vaccinate their calves regularly or at all, the feeding operation manager may assume the

role of vaccinating the calves upon entry to the feedlot.



Failure to vaccinate can lead to higher production losses, both in terms of increased death rate
(mortality) and lower rates of gain due to illness (morbidity). According to the USDA Animal and
Plant Health Inspection Service (APHIS) (2015) report of “Death Loss in U.S. Cattle and Calves
Due to Predator and Nonpredator Causes,” 26.6 percent of nonpredator breeding cattle losses and
30 percent of nonpredator calf losses in Oklahoma was from respiratory problems. This is higher
than the national averages from the same study, where beef operations lost 15.9 percent of their

breeding? cattle and 23 percent of their calves to nonpredator causes of respiratory problems.

2 The term breeding cattle in this paper will be used for replacement heifers, breeding cows, and
breeding bulls.



CHAPTER II

RESEARCH OBJECTIVE

The objective of this study is to understand factors affecting cow-calf producer decision-making
on respiratory vaccination adoption in Oklahoma. An improved understanding of factors
affecting vaccination will help animal health authorities, veterinarians, and extension educators to
potentially target educational efforts to address those primary factors and address the impact of
vaccination on cattle herd health and producer profitability. There have been various studies
interested in cattle vaccination rates for specific diseases, but there have not been much literature
findings on the drivers of producer decisions for respiratory vaccinations in breeding cattle and

calves in Oklahoma.



CHAPTER IlI

LITERATURE REVIEW

Vaccines

There are many cattle diseases affecting the cattle industry for which vaccines are available. The
most common vaccines implemented in cow-calf operations in the United States are bovine
respiratory syncytial virus (BRSV), bovine viral diarrhea virus (BVDV) Type 1 and 2, infectious
bovine rhinotracheitis virus (IBR), and parainfluenza-3 virus (PI-3V) (Richeson et al., 2019). In
the United States, the most common time to vaccinate calves is at branding, before weaning, or
after weaning, and the most common time combination to vaccinate calves is at branding (1-3

months of age) and weaning (41 percent) (Raper and Peel 2017).

Zimmerman et al. (2012) stated respiratory vaccinated cattle at Superior Livestock Auctions were
preferred over non-vaccinated cattle. They found steers received a premium of $2 to $4 per cwt
and heifers received $1 to $2 per cwt when receiving the VAC-45 health protocol for
vaccinations (Zimmerman et al., 2012). Mallory et al., (2016) found vaccination had a positive

estimate in their study.



A few studies have explored reasons affecting vaccination adoption. In the United States, weather
factors such as temperature changes were found to be significant in BRD occurrences in feedlots
with varying levels of effect depending on the body weight of the cattle according to
Cernicchiaro, et al. (2012). An East African study on Virulent Newcastle disease (VND)
vaccinations in chickens found that producers with a higher education or smaller flock size had a
higher willingness to pay for a VND vaccination as compared to lower educated producers or

those with larger flocks (Campbell et al., 2019).

Livestock vaccination adoption and effectiveness have been the subject of studies around the
world, although more work has been done on high-consequence, highly contagious diseases than
on more common production diseases like BVD and BRD. The top diseases being vaccinated
against in China are Foot and Mouth Disease (FMD), Brucellosis, and Bovine Ephemeral Fever
(BEF) with about 97 percent, 42 percent, and 25 percent vaccine rates respectively for Yak farms
(Chen et al., 2021). A study on Chinese livestock (dairy, beef, and yak) managers found a need
for education and outreach to address the problem of low vaccine adoption for brucellosis, bovine
ephemeral fever, bovine haemorrhagic septicaemia, anthrax, clostridium, infectious bovine
rhinotracheitis, and bovine viral diarrhea (Chen, et al., 2021). Both Chen et al. (2021) and
Campbell et al. (2019) found their study groups had little to no knowledge or understanding of
diseases and the prevention products associated with those diseases. In South Vietnam the highest
net present value for foot and mouth vaccine was seen in large-scale dairy farms followed by
small-scale dairy farms; however, among small-scale beef farms, the net present value after

vaccinations could be zero or even negative as compared to no vaccinations (Truong et al., 2018).

Studies in other agriculture sectors have begun to search for answers concerning low vaccine
adoption among livestock producers. During a study of willingness to pay for contagious bovine
pleuropneumonia vaccination in Kenya, 27 percent of farmers were willing to pay for the current

vaccine for the disease (Kairu-Wanyoike et al., 2017).



Benefits and Losses

Some research has looked at case-specific benefits and losses for different diseases for which
vaccines are available. Generally, animal health-related losses to the livestock producer can
encompass many types of loss from direct costs, to foregone income due to animal death, to lower
returns due to decreased weight gain. Blakebrough-Hall, McMeniman, and Gonzalez (2020)
evaluated the economic effect of BRD on 898 head of steers at a feedlot in New South Wales,
Australia. Upon feedlot entry, the steers were provided with a respiratory vaccination, a modified
live intranasal vaccine for Infectious Bovine Rhinotracheitis (IBR), a 5 in 1 vaccination for
clostridial diseases, and an antiparasitic injection. By the end of the study, 870 steers (96.88
percent) made it to slaughter. Of the remaining calves, 23 steers (2.56 percent) died and 5 steers
(0.56 percent) were not permitted to travel due to chronic lameness. There were 145 steers (18
percent) treated for BRD which did not include the mortalities and rejected steers. Of the steers
that died, an animal autopsy pointed to BRD as the cause of death for 18 of the steers meaning the
death loss associated with BRD was 2 percent of the initial herd. They treated 30 steers three
times or more for BRD and of those steers, 11 died. These are some of the costs associated with
treatments for BRD in the herd in Australian Dollars: $5.70 for initial BRD vaccination, $13.31
for BRD treatment costs, and $122.26 per animal treated three times or more for BRD. When
looking at the overall net losses associated with each steer lost to BRD, the average cost per steer

in Australian dollars was $1,647.53 (Blakebrough-Hall, 2020).

Preventive vaccination does incur costs for the producer. Mulenga, Raper, and Peel (2021) found
from the 2017 Oklahoma Beef Management and Marketing Survey that vaccinations require more
processing in a chute. This was found to be a reason for not vaccinating because the producers

doubt there will be positive returns. However, the study found a lower conditional probability for



vaccination adoption (0.57) relative to feed bunk training (0.81) and 45-day weaning (0.71) when
producers had already implemented the base practices of castration, horn management, and
deworming. A feedlot study in Nebraska examined the costs associated with the decrease in daily
average gain and treatments for each animal contracted BRD, without the added costs of labor
being factored in for handling and care. The study found an economic loss of $13.90 per infected
animal in a feedlot with 1,000 cattle that suffered from BRD (Snowder, et al., 2006). Nationally,
the value of cattle death losses due to sickness and disease in 2015 was estimated to be $3.87
billion for the 3.9 million cattle and calves The same study found that non-predator death losses
made up lost 98 percent of the death loss in cattle and 89 percent of the death loss in calves

(USDA, 2015).

When looking at vaccinating for E. Coli, if cattle were processed twice in a feedlot production
practice, then the added labor and vaccine cost would result in about $5 per head; however, if
cattle were only processed once in this practice, then the added costs of labor, vaccine, and
processing would result in a cost of $6.50 per head with no performance loss, and about $13 per
head with a performance loss (Lueger et al., 2012). When looking at Mycobacterium

Avium ssp. Paratuberculosis (MAP) vaccination in United States dairy cattle, there was a direct
benefit of nearly $4 per vaccinated head when increasing the initial disease shedders prevalence
from 5-25% (Groenendaal et al., 2015). A contagious respiratory cattle disease called Contagious
Bovine Pleuropneumonia (CBPP) in Kenya has caused a 27.4 percent production loss due to

decreased calving and abortion rates (Kairu-Wanyoike et al., 2017).

Vaccines have benefits to the producer beyond the prevention of severe symptoms of a
disease/virus. One type of benefit producers can receive for vaccinating their cattle is
certification. The certification has strict guidelines which must be followed to qualify for the
certification, and the certification covers cattle attributes that cannot be determined by a person

observing the cattle (Williams et al., 2012). The Oklahoma Quality Beef Network (OQBN)



certification adds a premium of $2.39 to $5.74 per hundred weights to cattle depending on their
weight category in the program, and $1.44 of this total is attributed to the cattle being vaccinated
(Williams et al., 2012). There was a rise of percent of cattle in certified health programs from 53
percent in 2001 to 88 percent in 2010 (Zimmerman et al., 2012). Vaccines are only a preventative
to severe outcomes of diseases meaning vaccinated cattle are not immune to catching the disease,
but Tonsor’s (2015) study showed how vaccinating infected cattle can also be beneficial. In one
United States study, there was a 50% reduction of E. Coli presence found in cattle and a 75%
reduction of high E. Coli presence in cattle after two doses of the siderophore receptor and porin

(SRP) vaccine (Tonsor and Schroeder, 2015).

There have also been other studies on the decrease of Q fever prevalence in French dairy cattle if
they are vaccinated with one of three vaccine strategies: vaccinate the whole herd over the whole
ten-year period, vaccinate for a limited period (3 years), and only vaccinating the heifers over the
whole ten years (Courcoul et al., 2011). Q fever is a zoonotic disease-causing abortion, infertility,
and mastitis in affected cattle. Courcoul et al, (2011) found the highest decrease in the disease
with the first scenario of vaccinating the whole herd for the entire duration of the study, and the
second highest was with the third scenario where only heifers were vaccinated for the entire
duration of the study. The second scenario where the herd was only vaccinated for the first three
years showed a decrease in the disease presence; however, once the vaccine was not administered

to the herd, the disease presence increased over the remaining years (Courcoul et al., 2011).

Several studies showed how economic loss is associated with not vaccinating cattle which can
result in losses to producers and consumers (Roberts et al., 2012; Groenendaal et al., 2015; Kairu-
Wanyoike et al., 2017). However, there has been research showing some sort of gain or increased
economic welfare from cattle vaccine adoption over non-vaccinated cattle. In dairy cattle, there
was an economic benefit of $8.03 per dairy cow vaccinated for MAP (an infection causing

Johne’s disease) after having a shedding rate of 10% (Groenendaal et al., 2015). In another study,



net benefits (million KSh) increased by 6.4% when cattle were vaccinated twice a year (Kairu-
Wanyoike et al., 2017). Tonsor and Schroeder (2015) found a $1 billion loss in welfare with no
performance loss and a $1.8 billion loss in welfare with a performance impact in the beef
economy if E. Coli vaccination was adopted with no benefits which result in a 50 percent

decrease in food illnesses from beef products.
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CHAPTER IV

PREVIOUS ANIMAL HEALTH MANAGEMENT INFORMATION FOR OKLAHOMA

COW-CALF PRODUCERS

The 2017 Oklahoma Beef Management and Marketing survey (Raper and Peel, 2017) included
guestions on vaccination and other management practice adoption that provide useful background
for this study. A summary of those questions is presented in this section and will be compared to
more current numbers from the 2022 Oklahoma Cow-Calf Biosecurity Survey used in this
analysis. In the 2017 study, when producers were asked how many doses of respiratory
vaccinations they provided to their calves, 31 percent said zero, 31 percent said one, and 38
percent said more than once. Of those producers who vaccinated for respiratory illness, just over
half vaccinated their calves twice for respiratory disease. Regionally, the Northwest region had
the highest proportion of producer respondents who provide two rounds of respiratory
vaccinations to their calves (78%). Only 8 percent of producers tested their cows for BVD-PI

animals.

As shown in Table 1, producers providing two respiratory vaccines to their calves said it was due

to the premium buyers were willing to pay, followed by the lessened occurrence of disease in

11



their calves, and then marketing opportunities based on their vaccination program. When it came
to record-keeping, there was a close percentage of producers who kept vaccination (between 45
and 72 percent) and medical records (between 46 and 65 percent) in the state overall and
regionally for both practices with varying reasons why they do these practices. The top reason,
like implementing two rounds of respiratory vaccines, was the ability to market cattle due to that

practice or because a premium was offered for record-keeping practices.

Producers were also asked why they did not adopt respiratory vaccinations for calves, as shown in
Table 2. Many of the producers said their top reason for not doing two rounds of respiratory
vaccinations on their calves was due to not using it even though they were familiar with the
practice, or they had been okay with not doing it in the past. The reason for not using vaccination
and medical records was all due to not using the practice despite being familiar with the practice.
The percentages for the practices in the 2017 practice adoption tables were for the cattle

operations rather than asking for the breeding herd or calves individually.
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Table 1: Top Three Producer Incentives for Adoption of selected Health Management Practices 2017

Practice 1: 2X Respiratory Vaccines

sellers based on this
practice.

pay a premium

or injury in my calves

Region Practice | Top reason why Percent of | Second reason why Percent of | Third reason why Percent of
Adoption Producers Producers Producers
State 54.93% Buyers are willing to 24.45% Lessens incidences 16.79% I market my calves to sellers 13.32%
pay a premium of illnesses or injury based on this practice.
in my calves
NW 75.96% Buyers are willing to 36.54% | Lessens incidences 21.15% I market my calves to sellers 16.35%
pay a premium of illnesses or injury based on this practice.
in my calves
NE 56.29% Buyers are willing to 25.15% Lessens incidences 18.56% I market my calves to sellers 16.17%
pay a premium of illnesses or injury based on this practice.
in my calves
SwW 46.15% Buyers are willing to 19.66% Lessens incidences 13.68% Improves my reputation with 12.82%
pay a premium of illnesses or injury buyers.
in my calves
SE 44.14% Buyers are willing to 18.62% Lessens incidences 13.10% I market my calves to sellers 10.34%
pay a premium of illnesses or injury based on this practice.
in my calves
Practice 2: Maintaining Written Vaccination Records
Region Practice Top reason why Percent of | Second reason why Percent of Third reason why Percent of
Adoption Producers Producers Producers
State 60.51% I market my calves to 13.89% Improves my 9.69% I use this practice, but don't 8.23%
sellers based on this reputation with know how to use it in
practice., Buyers are buyers. marketing my cattle., Lessens
willing to pay a premium incidences of illnesses or injury
in my calves
NW 72.12% Buyers are willing to 20.19% | | market my calves 13.46% Improves my reputation with 12.50%
pay a premium to sellers based on buyers.
this practice.
NE 66.46% I market my calves to 18.29% | Buyers are willing to 14.02% | Lessens incidences of illnesses 12.20%

Source: 2017 Oklahoma Beef Management and Marketing Survey, calculated by authors.
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Table 1 continued: Top Three Producer Incentives for Adoption of selected Health Management Practices 2017

Practice 2 continued: Maintaining Written Vaccination Records

don't know how to use it
in marketing my cattle.

to sellers based on
this practice.

or injury in my calves

Region Practice Top reason why Percent of | Second reason why Percent of Third reason why Percent of
Adoption Producers Producers Producers
SW 59.02% Buyers are willing to 15.57% I market my calves 13.11% Improves my reputation with 8.20%
pay a premium to sellers based on buyers.
this practice.
SE 45.45% I market my calves to 9.09% | Buyers are willing to 7.69% | Lessens incidences of illnesses 6.99%
sellers based on this pay a premium or injury in my calves
practice., | use this
practice but don't know
how to use it in
marketing my cattle.
Practice 3: Maintaining Written Medical Records
Region  Practice Top reason why Percent of | Second reason why  Percent of Third reason why Percent of
Adoption Producers Producers Producers
State 57.80% I market my calves to 11.56% | Buyers are willing to 10.64% I use this practice but don't 8.81%
sellers based on this pay a premium know how to use it in
practice. marketing my cattle.
NW 64.71% Buyers are willing to 18.63% | | market my calves 12.75% Improves my reputation with 10.78%
pay a premium to sellers based on buyers.
this practice.
NE 64.02% I market my calves to 13.41% | Buyers are willing to 10.37% | Lessens incidences of illnesses 9.76%
sellers based on this pay a premium or injury in my calves
practice.
SwW 54.92% Buyers are willing to 12.30% I market my calves 11.48% I use this practice but don't 9.02%
pay a premium to sellers based on know how to use it in
this practice. marketing my cattle.
SE 46.85% I use this practice but 11.19% I market my calves 6.99% | Lessens incidences of illnesses 6.29%

Source: 2017 Oklahoma Beef Management and Marketing Survey, calculated by authors.

Notes: Producers were asked to give a reason for why practices were adopted on their farms. The percentage adoption column provides the adoption rate of the

specific practice in the location. State and regional percentages are provided along with the top three reasons for the adoption of each practice.
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Table 2: Top Three Producer Constraints for Adoption of selected Health Management Practices 2017

Practice 1: 2X Respiratory Vaccines

Region = Percentage
No Adoption
State 49.79%
NW 36.91%
NE 54.70%
SW 54.41%
SE 52.17%

Practice 2: Maintaining Written Vaccination Records

Region = Percentage
No Adoption
State 41.51%
NW 36.55%
NE 41.48%

Top reason why

I am familiar with this
practice but don't use it.
I am familiar with this
practice but don't use it.

Haven't done it in the

past and have done okay.

I am familiar with this
practice but don't use it.,
Haven't done it in the

past and have done okay.

I am familiar with this
practice but don't use it.

Top reason why

I am familiar with this
practice but don't use it.
I am familiar with this
practice but don't use it.

I am familiar with this
practice but don't use it.

Percent of
Producers
13.52%

10.74%

14.10%

17.65%

13.59%

Percent of
Producers
11.08%

6.90%

10.04%

Second reason why

Haven't done it in the

past and have done okay.

Don't really know what
value it adds.

I am familiar with this
practice but don't use it.

Requires too much
labor.

Haven't done it in the

past and have done okay.

Second reason why

Haven't done it in the

past and have done okay.

Don't really know what
value it adds.

Haven't done it in the

past and have done okay.

Source: 2017 Oklahoma Beef Management and Marketing Survey, calculated by authors.
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Percent of
Producers
11.59%

7.38%

13.68%

4.41%

9.78%

Percent of
Producers
7.15%

5.52%

8.73%

Third reason why

Don't really know
what value it adds.
Haven't done it in
the past and have
done okay.
Don't really know
what value it adds.,
Requires too much
labor.

Don't really know
what value it adds.

Don't really know
what value it adds.

Third reason why

Don't really know
what value it adds.
Haven't done it in
the past and have
done okay.
Don't really know
what value it adds.

Percent of
Producers
4.55%

4.70%

4.27%

3.68%

3.80%

Percent of
Producers
3.93%

3.45%

3.06%



Table 2 continued: Top Three Producer Constraints for Adoption of selected Health Management Practices 2017\
Practice 2 continued: Maintaining Written Vaccination Records

Region = Percentage Top reason why
No Adoption
SW 36.84% | am familiar with this
practice but don't use it.
SE 50.00% | am familiar with this

practice but don't use it.

Practice 3: Maintaining Written Medical Records

Region Percentage Top reason why
No Adoption

State 44.13% | am familiar with this
practice but don't use it.

NW 41.78% | am familiar with this
practice but don't use it.

NE 45.02% | am familiar with this
practice but don't use it.

SW 39.10% | am familiar with this
practice but don't use it.

SE 49.73% | am familiar with this

practice but don't use it.

Percent of
Producers
13.53%

13.59%

Percent of
Producers
12.99%

10.96%

13.85%

13.53%

13.66%

Second reason why

Haven't done it in the
past and have done
okay.

Haven't done it in the
past and have done
okay.

Second reason why

Haven't done it in the
past and have done
okay.

Don't really know what
value it adds.

Haven't done it in the
past and have done
okay.

Haven't done it in the
past and have done
okay.

Haven't done it in the
past and have done
okay.

Source: 2017 Oklahoma Beef Management and Marketing Survey, calculated by authors.

Percent of
Producers
8.27%

8.15%

Percent of
Producers
7.26%

6.85%

8.23%

7.52%

7.65%

Third reason why

Don't really know
what value it adds.

Don't really know
what value it adds.

Third reason why

Don't really know
what value it adds.

Haven't done it in
the past and have
done okay.
Don't really know
what value it adds.

Don't really know
what value it adds.

Don't really know
what value it adds.

Percent of
Producers
3.76%

4.35%

Percent of
Producers
4.89%

6.16%

3.46%

4.51%

6.01%

Notes: Producers were asked to give a reason for why practices were not adopted on their farms. The percentage no adoption column provides the non-

adoption rate of the specific practice in the location. State and regional percentages are provided along with the top three reasons for the adoption of each

practice.
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CHAPTER V

METHODS AND DATA

This study will use the results of the 2022 Oklahoma Cow-Calf Biosecurity Survey to explore
herd health resources, perceived management and biosecurity activity effectiveness, disease
knowledge, animal health and biosecurity practice administration, and other factors. Data on
implementation costs collected from a variety of sources for factors such as respiratory vaccine
cost and quantity and supplies required to implement biosecurity practices for high and low levels
of biosecurity plan adoption will be used to develop a cost analysis for different respiratory

vaccine management practices based on farm and herd assumptions from the USDA.

Data: 2022 Oklahoma Cow-Calf Biosecurity Survey

This analysis is based on a unique set of survey data. The Oklahoma Cow-Calf Biosecurity
Survey was developed by Oklahoma State University through funding from USDA Animal and
Plant Health Inspection Service, Veterinary Services under National Animal Disease

Preparedness and Response Program (NADPRP). The survey was administered through a
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contract with the USDA National Agricultural Statistics Service (NASS). The survey population
of 4700 cow-calf producers was identified through the USDA NASS beef cattle frame, and
selected producers were alerted via postcard in January 2022 prior to receiving the survey. Two
weeks after the postcard, a paper survey was mailed out with a postage-paid return envelope. Two
weeks after the mailout, each producer was called to see if they had any questions or had already
returned the survey. The producer had the option during the call to complete the survey over the
phone rather than mail in the paper survey. A second call attempt was made if the first attempt

was unsuccessful. The data collection process was completed in February 2022.

Surveys asked producers to share beef cattle management and biosecurity activities performed in
the 2021 calendar year. Of the 4700 producers' contact, 1466 surveys were returned. The first
guestion allowed the producer to indicate that they did not actively manage cattle in the 2021
calendar year, this question was used to filter responses down to a subsample of producers who
owned and actively managed a cattle herd in 2021. A total of 981 active cow-calf producers
completed the survey so they would be the initial sample which will get broken down further in
the regression based on the whole completed survey. The survey sections were as follows: Cattle
Operation Characteristics, Current Herd Management Practices, Biosecurity Practices and Animal
Movement, Disease Knowledge, and Producer Characteristics. A full version of the survey can be

found in Appendix H.

Summary Statistics and Descriptive Analysis of Survey Data

Summary statistics for variables of interest are in Table 3 and Table 4. A detailed description of
each variable name is provided in Appendix F, as well as the survey question number it was

derived from. Table 3 includes those variables that are binary (0/1) while Table 4 contains those
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variables that are continuous. Both tables® include a full sample (State) summary statistics and
regional (NW, SW, NE, SE) summary statistics. Most of the variables are binary, meaning the
producer indicated “yes” (set equal to 1) or “no” (set equal to 0) in their answer. Table 3 and
Table 4 also includes the number of subsample observations (N) for each variable since some
producers left questions blank when filling out the survey, and not every N equal 981
observations. All the summary statistics are unweighted based on the sample and have not been

adjusted to represent the entire population.

In Table 3, Vac-Test is the only non-binary variable. Producers were questioned on the frequency
with which they either vaccinate or test for various diseases before bringing cattle onto the farm
in the past three years. If the producer did not bring any cattle onto their farm in the last 3 years,
zeros were placed in the blanks as the question would have been skipped. We included people
who both brought cattle onto their operation and those who didn’t so that may affect the size of
this Vac-Test term. This variable is a count of the vaccinations and testing requirements the
producer has for BVD and respiratory disease before new herd additions are allowed onto the
property. For example, if a producer only purchases cattle that have had a respiratory vaccine
administered, but not a BVD vaccine or any testing for either disease, the value would be 1. If
that producer only bought cattle that had received both respiratory and BVD vaccinations but did
not require any testing, the value would be a 2. If the producer only purchased cattle that had been
tested for both diseases and only vaccinated for one of them, then that would be a 3. If the
producer only purchased cattle that had both vaccines and required testing for both BVD and
respiratory disease, the value would be a 4. This makes the Vac-Test variable a sum of the

vaccination and testing practices for BVD and Respiratory disease before entry on the farm.

3 All summary statistics and regression results were cleared by USDA NASS to assure data confidentiality
was maintained in the process of this analysis.
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Across the sample, herd sizes (Herd 1-24, Herd 25-49, Herd 50-99, Herd 100-249) seem to be
relatively evenly distributed across the response number. The exception is the largest herd size
category of more than 250 head of cows (Herd GE 250), which unsurprisingly represented the
smallest proportion of producers. In 2017, there was a total of 2,129,403 beef cows in Oklahoma
and there were 46,080 beef farms, making the average herd size about 46 head (USDA NASS,
2017). It can also be noted that the Southwest region had the most spread in respondent numbers
in the herd size categories. The Southwest region contains the highest percentage of producers in
the state, overall. In terms of herd size, the region also had the highest percentage of producers
who indicated their herd size in categories Herd 1-24 and Herd 25-49, and it contains the smallest

percentage of producers with herd size categories Herd 50-99.

To further illustrate these points, Figure 1 shows survey respondents’ percentage of herd sizes
across the entire Oklahoma sample (State mean) and by regional samples. The smallest herd size
groups were most common among respondents in every region except for the Northeast region.
The Northeast region contains the highest percentage of 50-99 head herds and 100-249 head
herds across all regions, indicating that cow herds tend to be larger in that region of the state. This
may be related to regional differences in grazing rates and forage types. When looking at USDA
NASS Census humbers for 2017, their category breakdown of herd sizes followed ours with the
smallest categories (1-9 head of cattle, and 10-19 head of cattle) holding the most cattle. As the
herd sizes increased, the number of producers with higher herd sizes decreased to less than 5

percent of the producer having more than 200 head of cattle in their herds (USDA, 2017).

Based on responses to the questions for the administration of respiratory (RVX calves, RVX
breeding) and clostridial vaccinations (CVX calves, CVX breeding), more producers in the survey
vaccinated their calves than their breeding herd for both vaccine types. More producers responded
to the calf vaccination questions then the breeding herd questions. To further illustrate the use of

different types of vaccines, the percentage of producers providing different types of vaccinations
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to their herds is shown in Figure 2. Overall, a lower percentage of producers are vaccinating the
breeding herd for respiratory and clostridial disease as compared to calves. The percentage of
respiratory vaccines provided to both the breeding herd and calves are also noticeably lower than
the clostridial vaccines provided to the herd. This break down provides some insight into the
producer's utilization of the two vaccines specifically inquired about in the survey; however, there
may be other vaccination practices the survey did not delve into. Figure 2 indicates that rates of

clostridial vaccine adoption are higher than rates of respiratory vaccine adoption.

Table 3 indicates the practice of maintaining medical records for the breeding herd and calves by
respondents is utilized at about the same rate throughout the state and regions. The maintenance
of medical records for calves was slightly higher than the maintenance of medical records for the

breeding herd.

Another factor that may influence respiratory vaccine adoption is the producer’s perceived risk
associated with the disease. The survey asks for a producer’s perception of BVD threat to their
personal operation (BVDp threat, BVDp no threat, BVDp uk) and BRD threat in their personal
operations (BRDp threat, BRDp no threat, BRDp uk). Summary data indicate that there is a higher
percentage of producers who do not perceive either BRD or BVD as a threat to their operation
(47.59 percent BRDp no threat and 45.82 percent BVDp no threat). However, only a small
percentage of producers are unsure of the threat to their operation or are unfamiliar with the

diseases (18.73 percent BRDp uk and 21.49 percent BVDp uk).

The same levels are not found when looking at a producer’s perception of BVD threat to the
industry (BVDi threat, BVDi no threat, BVDi uk) and BRD threat to the industry (BRDi threat,
BRDi no threat, BRDi uk). There is a higher percentage of producers perceiving BVD and BRD

as a threat to the industry (58.01 percent BRDi threat and 49.62 percent BVDi threat) and a small
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percentage perceiving no threat to the industry (19.38 percent BRDi no threat and 24.87 percent

BVDi no threat).

Persistently Infected (PI) animals (Pl Cows, PI Bulls, Pl nonbreeding) in the herd can also be a
problem for the producer because they are born to always carry BVD and can never be cured so
they can infect other members of the herd. A higher percentage of producers tested their bulls
(22.70 percent) than their cows (16.76 percent) or nonbreeding (8.23 percent) herd for PI status.
Some further analysis could be done to determine if testing is due to bulls being replaced and new

ones entering the herd.

In the survey, producers were provided with a definition of biosecurity and then asked how
familiar they are with the definition of biosecurity. Most producers had either not heard of the
definition (Bio not heard) or had heard of it but had not implemented biosecurity into their
practice (Bio not used). Of the producers who answered the question, 13.29 percent of producers
had implemented some level of biosecurity into their practice (Bio implemented). Producers were
then asked about their familiarity with the recommendation of the Secure Beef Supply plan. As
with the biosecurity definition question, most of the producers had never heard of the Secure Beef
Supply plan or they had heard of it but didn’t know what it was or how to implement it into their
practice (SBS NH UK). Only 15.43 percent of the producers had heard of the Secure Beef Supply

and had some level of implementation of it in their practice (SBS heard used).

After examining response rates for different education levels, it was decided to split education as
being a high school degree as compared to respondents with a secondary degree beyond high
school (ED higher HS) which could include a vocational/technical/2 year degree, a bachelor
degree, or a graduate degree. If a producer selected multiple education options, then the highest
level of education was the only one recorded. The summary statistics show over half of the

producers who answered the survey had a secondary degree beyond a high school degree.
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When looking at the producer characteristics across the state and regions in Table 3 a typical
producer in the state and in all the regions is between the age of 65-74, receives 1 to 20 percent of
their household income from the cattle operation, and has a secondary degree beyond a high
school degree. Common herd sizes were the smallest in the western half of the state (SW and
NW), largest in the northeast region (NE), and the southeast region was somewhere between the
west and northeast. The typical respondent was likely to have heard the definition of biosecurity
but did not indicate that they had implemented biosecurity in their operation. However, when
looking at the Bioplan elements variable in Table 4 the typical producer had adopted 20 percent
of the elements of a biosecurity plan. This may indicate that some producers are adopting
biosecurity practices even if they do not consider themselves as adopting biosecurity. Perhaps,

then, some biosecurity elements are just considered good management practices.
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Table 3: Select 2022 Oklahoma Cow-Calf Biosecurity Survey Summary Statistics

Survey State Northwest Southwest Northeast Southeast
Abbreviated Name Question Mean N Mean N Mean N Mean N Mean N
Herd 1-24 0.2682 977 | 0.2697 178 | 0.3344 299 | 0.1735 219 0.2609 276
Herd 25-49 0.2108 977 | 0.2191 178 | 0.2207 299 | 0.2009 219 0.2065 276
Herd 50-99 1.4 0.2344 977 | 0.2472 178 | 0.1672 299 | 0.2831 219 0.2609 276
Herd 100-249 0.2242 977 | 0.2135 178 | 0.2174 299 | 0.2694 219 0.2065 276
Herd GE 250 0.0624 977 | 0.0506 178 | 0.0602 299 | 0.0731 219 0.0652 276
Region NW 0.1824 976 | 1.0000 178 NA NA NA
Region SW 15 0.3064 976 NA --- | 1.0000 299 NA NA
Region NE ' 0.2275 976 NA NA 1.0000 222 NA
Region SE 0.2838 976 NA NA NA 1.000 276
Pl Cows 0.1676 907 | 0.1890 164 | 0.1599 269 | 0.1675 203 0.1579 266
Pl Bulls 2.5 0.2270 890 | 0.3232 164 | 0.1839 261 | 0.2273 198 0.2061 262
Pl nonbreed 0.0823 778 | 0.0621 145 | 0.0975 236 | 0.0819 171 0.0762 223
RVX calves 2 6d 0.7561 943 | 0.7941 170 | 0.7439 285 | 0.7962 211 0.7243 272
RV X breeding ' 0.5381 866 | 0.4938 160 | 0.5078 258 | 0.6513 195 0.5141 249
MT record calves 2.6m 0.4732 934 | 0.5202 173 | 0.4410 288 | 0.5095 210 0.4479 259
MT record breeding 2.6n 0.4900 900 | 0.5298 168 | 0.4613 271 | 0.5198 202 0.4706 255
CVX calves 2.6q 0.8911 937 | 0.9364 173 | 0.8472 288 | 0.8990 208 0.9053 264
CVX breeding 2.6r 0.6281 898 | 0.6564 163 | 0.6066 272 | 0.6318 201 0.6279 258
Bio not heard 0.3070 948 | 0.2890 173 | 0.3114 289 | 0.2394 213 0.3643 269
Bio implemented 3.1 0.1329 948 | 0.1156 173 | 0.1073 289 | 0.1925 213 0.1264 269
Bio not used 0.5601 948 | 0.5954 173 | 0.5813 289 | 0.5681 213 0.5093 269
SBS NK UK 3.9 0.8351 940 | 0.8353 170 | 0.8147 286 | 0.8411 214 0.8496 266
SBS heard used ' 0.1543 940 | 0.1529 170 | 0.1713 286 | 0.1542 214 0.1391 266
BVD not familiar 0.1879 841 | 0.2013 159 | 0.2372 253 | 0.1436 188 0.1555 238
BVD seen 0.0904 841 | 0.0692 159 | 0.1225 253 | 0.0638 188 0.0924 238
BVD some familiar 5.1 0.2259 841 | 0.2327 159 | 0.2411 253 | 0.2287 188 0.2059 238
BVD not in my herd 0.3508 841 | 0.3648 159 | 0.3202 253 | 0.3670 188 0.3613 238
BVD in my herd 0.1546 841 | 0.1447 159 | 0.0988 253 | 0.2074 188 0.1807 238
Vac-Test 5.4 0.4465 981 | 0.5337 178 | 0.4114 299 | 0.5135 222 0.3732 276

Source: 2022 Oklahoma Cow-Calf Biosecurity Survey
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Table 3 continued: Select 2022 Oklahoma Cow-Calf Biosecurity Survey Summary Statistics

BRDp threat 0.3367 790 | 0.3537 147 0.2988 241 | 0.3908 174 0.3230 226
BRDp no threat 0.4759 790 | 0.4830 147 0.4481 241 | 0.4828 174 0.4956 226
BRDp uk 55 0.1873 790 | 0.1633 147 0.2531 241 | 0.1264 174 0.1814 226
BVDp threat ' 0.3256 777 | 0.3356 149 0.2778 234 | 0.3642 173 0.3379 219
BVDp no threat 0.4582 777 | 0.4631 149 0.4487 234 | 0.4798 173 0.4475 219
BVDp uk 0.2149 777 | 0.1946 149 0.2735 234 ] 0.1561 173 0.2146 219
BRDi threat 0.5801 805 | 0.6118 152 | 0.5143 245 | 0.6541 185 0.5656 221
BRDi no threat 0.1938 805 | 0.1908 1521 0.2122 245 | 0.1892 185 0.1810 221
BRDi uk 55 0.2261 805 | 0.1974 15210.2735 245 | 0.1568 185 0.2534 221
BVDi threat ' 0.4962 788 | 0.4533 150 0.4398 241 | 0.5611 180 0.5349 215
BVDi no threat 0.2487 788 | 0.3200 150 | 0.2448 241 | 0.2333 180 0.2140 215
BVDi uk 0.2602 788 | 0.2333 150 ] 0.3195 241 | 0.2056 180 0.2605 215
Age LE 44 0.0744 981 | 0.1067 1781 0.0702 299 | 0.0541 222 0.0761 276
Age 45-54 0.1111 981 | 0.1517 178 0.0970 299 | 0.1216 222 0.0906 276
Age 55-64 6.1 0.2508 981 | 0.2022 1781 0.2508 299 | 0.2838 222 0.2536 276
Age 65-74 0.3191 981 | 0.3258 17810.2876 299 | 0.3018 222 0.3659 276
Age GE 75 0.1876 981 | 0.1629 178 0.2241 299 | 0.1892 222 0.1630 276
ED higher HS 6.2 0.5800 981 | 0.5787 178 0.5485 299 | 0.6441 222 0.5616 276
OP income 0 percent 0.1060 981 | 0.0787 1781 0.1204 299 | 0.1081 222 0.1051 276
OP income 1-20 percent 6.9 04271 981 | 0.4382 178]10.4281 299 | 0.4099 222 0.4312 276
OP income 21-60 percent ' 0.2416 981 | 0.2697 178 0.2308 299 | 0.2432 222 0.2355 276
OP income 61-100 percent 0.0693 981 | 0.0899 178] 0.0702 299 | 0.0811 222 0.0471 276

Source: 2022 Oklahoma Cow-Calf Biosecurity Survey
Notes: (a) Percentage of answered variables in the state of Oklahoma (b) Reported percentages are unweighted, sample means. (c) Regions are broken by

interstate 40 (east/west) and interstate 35 (north/south) to create regions (d) N is the subsample observations for each variable. (e) a list of the location of
each variable in the survey along with their answer interpretation can be found in Appendix F.
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Figure 1: Respondent Herd Sizes, Statewide and by Region
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Source: Calculated by the authors.

Notes: (a) Percentage of total respondents in the State of Oklahoma by Herd Size Categories. (b)
Reported percentages are unweighted, sample means. (c) Regions are broken by interstate 40
(east/west) and interstate 35 (north/south) to create regions for the northwest (NW), southwest
(SW), northeast (NE), and southeast (NE).

Figure 2: Vaccination Implementation for Calves and Breeding Herd Statewide and by Region
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Source: Calculated by the authors.

Notes: (a) Percentage of total respondents in the state of Oklahoma that responded to the use of
respiratory (RVX) and clostridial (CVX) vaccination for calves and/or for the breeding herd in
the survey. (b) Reported percentages are unweighted, sample means. (c) Regions are broken by
interstate 40 (east/west) and interstate 35 (north/south) to create regions for the northwest (NW),
southwest (SW), northeast (NE), and southeast (NE).
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The only continuous variable set is the calculated variables based on the percentage of biosecurity
plan elements adopted by the producer which are shown in Table 4 below. In the survey, there is
a table in which a producer indicated whether they had adopted an element of a biosecurity plan.
It was decided a percentage could be obtained from this section for each producer over how many
of the elements were adopted, then the reasons for why there is not a perfect adoption rate across
all the biosecurity plan elements. In the question, producers were asked to indicate whether they
had adopted each of the 20 biosecurity plan elements. The sum of adopted elements divided by
the total number of elements was the percentage of biosecurity plan adoption (Bioplan Elements).
Further, if a producer answered “no” for a particular element, they were asked to select one of 9
reasons why they did not adopt it. A similar process was used to calculate the percentage of non-
adopted biosecurity plan elements that list a specific reason for not adopting. This was done for
each of the 9 reasons. The most common reason an element was not adopted was due to lack of
familiarity with the element (BP not familiar), followed by the producer feeling they didn’t have
enough cattle (BP cattle) to make it worthwhile. Returning to the herd size breakdowns in Table
3, it showed a majority of the producers had less than 250 head of cattle but about 48 percent of
the producers have less than 50 head of cattle, so it makes sense to see producers not adopting the

elements of a biosecurity plan due to a lack of cattle on their operation.

Figure 3 gives a better understanding of the percentage of reasons why biosecurity plan elements
were not adopted by producers. Overall, the reason for the non-adoption of elements seems to be
due to a lack of familiarity and a producer’s perception of the element in relation to their herd
size. The herd sizes statewide and by region displayed the herd size groups and the most
concentration around the smaller herd size categories, so the response “I do not have enough
cattle to mess with it” (BP cattle) lines up with the percentage of smaller herd sizes statewide and

in the regions.
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Figure 3: Reasons or Non-Adoption of Biosecurity Elements, Statewide and by Region
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Source: Calculated by the authors.

Notes: (a) Percentage of total respondents in the state of Oklahoma: adopted elements of a biosecurity plan
(Bioplan Elements) followed by reasons why elements were not adopted. (b) Reported percentages are
unweighted, sample means. (c) Regions are broken by interstate 40 (east/west) and interstate 35
(north/south) to create regions for the northwest (NW), southwest (SW), northeast (NE), and southeast
(NE). (d) Bioplan elements (Do you have the following biosecurity plan elements? If NO, please indicate
why, BP not Familiar (I am not familiar with this practice), BP don’t use (I am familiar with this practice
but don’t use it), BP been okay (I haven’t done this I the pat and things have been okay), BP uk
requirements (I don’t really know what it requires), BP how to implement (I thought about it. I need help
with the specifics of how to implement on my ranch), BP not fully implemented (I sometimes do this, but |
haven’t fully implemented it), BP costly (It is too costly), BP labor (It requires too much labor), BP cattle (I
don’t have enough cattle to mess with it).
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Table 4:2022 Oklahoma Cow-Calf Biosecurity Survey Biosecurity Plan Element Summary

State Northwest Southwest Northeast Southeast
Abbreviated | Mean | SD N Mean SD N | Mean SD N | Mean SD N Mean SD N
Name
Bioplan
elements 0.1976 | 0.1753 | 981 | 0.1989 | 0.1649 | 178 | 0.1908 | 0.1703 | 299 | 0.1932 | 0.1642 | 222 | 0.2094 | 0.1941 | 276
BP not
familiar 0.1976 | 0.3046 | 981 | 0.2065 | 0.3199 | 178 | 0.2025 | 0.3196 | 299 | 0.1815 | 0.2858 | 222 | 0.2036 | 0.2936 | 276

BP don’tuse | 0.0717 | 0.1780 | 981 | 0.0671 | 0.1721 | 178 | 0.0759 | 0.1828 | 299 | 0.0784 | 0.1789 | 222 | 0.0649 | 0.1762 | 276
OBlfaSeen 0.0687 | 0.1731 | 981 | 0.0739 | 0.1919 | 178 | 0.0692 | 0.1737 | 299 | 0.0586 | 0.1509 | 222 | 0.0726 | 0.1762 | 276
II’BeF(;Lﬁjii:ementS 0.0451 | 0.1426 | 981 | 0.0534 | 0.1501 | 178 | 0.0383 | 0.1315 | 299 | 0.0572 | 0.1616 | 222 | 0.0382 | 0.1329 | 276
ﬁp?‘g%veﬁ 0.0049 | 0.0404 | 981 | 0.0017 | 0.0090 | 178 | 0.0059 | 0.0367 | 299 | 0.0041 | 0.0286 | 222 | 0.0067 | 0.0602 | 276
ﬁ‘rl]:)p:]:rtnl;%ltlg/d 0.0129 | 0.0507 | 981 | 0.0132 | 0.0435 | 178 | 0.0129 | 0.0449 | 299 | 0.0146 | 0.0422 | 222 | 0.0116 | 0.0655 | 276

BP costly 0.0257 | 0.0999 | 981 | 0.0239 | 0.0898 | 178 | 0.0201 | 0.0777 | 299 | 0.0270 | 0.1002 | 222 | 0.0308 | 0.1221 | 276
BP labor 0.0214 | 0.0936 | 981 | 0.0213 | 0.0859 | 178 | 0.0187 | 0.0783 | 299 | 0.0133 | 0.0627 | 222 | 0.0293 | 0.1254 | 276

BP cattle 0.1681 | 0.2939 | 981 | 0.2154 | 0.3169 | 178 | 0.1943 | 0.3200 | 299 | 0.1376 | 0.2655 | 222 | 0.1368 | 0.2652 | 276
Source: 2022 Oklahoma Cow-Calf Biosecurity Survey

Notes: (a) Percentage of answered Biosecurity Element variables in the state of Oklahoma found from question 3.4 in the 2022 Oklahoma Cow-Calf
Biosecurity Survey. (b) Reported percentages are unweighted, sample means. (c) Regions are broken by interstate 40 (east/west) and interstate 35
(north/south) to create regions. (d) N is the subsample observations for each variable. (e) SD is the Standard Deviation of the Variable. (e) a list of the location
of each variable in the survey along with their answer interpretation can be found in Appendix F.
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Probit Model

Probit models were chosen for the analysis because the dependent variables are both binary and
many of the independent variables are also binary. Because different factors may influence the
vaccination of breeding cattle in comparison to calves, two separate regressions were developed.
There is a regression with the dependent variable “respiratory vaccinate calves”; then, there is a
second regression with the dependent variable “respiratory vaccinate breeding herd”. However,
vaccination of the breeding cattle herd might influence the vaccination of calves, so the
“respiratory vaccinate breeding herd” indicator variable was included in the calf vaccination

regression.

1) Calfrespvac = Bo + BiXne + B2Xse + BsXsw + X021 BepXep + X021 Bugme Xmgme +

12 10
n=1PBBioXBio T Xn=1PcontroiXcontro + €

(2) Breedinggespvac = Bo + P1Xne + B2Xse + BaXsw + X021 BepXep +

Z%zgl .BMgmt XMgmt + Zrllzzl BBioXBio + Z}Lgl .[))ControlXControl te

Table 5 shows which variables in the X matrices are in each of the categories for the
regressions. In addition, indicator variables for the northeast (XNE), southeast (XSE), and
southwest (XSW) regions were included. The knowledge matrix includes variables based on a
producer’s knowledge of the disease. The administration matrix includes variables in which a
producer is asked about the administration of something such as vaccinations, testing, or records
kept about administrations. The biosecurity matrix has variables based on biosecurity elements

and familiarity with the definition of biosecurity and recommendations of the Secure Beef Supply
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(SBS). Control is the final category, and it includes the demographic variables of a producer and

herd sizes.

Table 5: Variables in the Matrices Shown in Equations 1 and 2

(a.b)

Knowledge Administration . . Control
B ty (Xsi
(XED) (XMgmt) losecurt y ( B O) (XCOntrol)
BVD seen Pl Cows Bio not heard Herd 25-49
BVD Some Pl Bulls Bioplan_elements Herd 50-99
familiar
BVD r?:rt dm my PI Nonbreeding BP__uk_requirements Herd 100-249
BVD in my herd RVX breeding BP_been_okay Herd GE 250
BRDp Threat RVX calves BP cattle Age 55-64
BRDp UK CVX calves BP_costly Age 65-74
. OP income 1-20
BVDp Threat CVX breeding BP_dont_use percent
BVDp UK Vac-Test BP_how_to_implement OP Income 21-
60 percent
BRDi Threat MT record calves BP_labor OP income 61-
- 100 percent
BRDi UK MT record breeding BP_not familiar ED higher HS
BVDi Threat BP_ not_fully implemented
BVDi UK SBS heard_used

Notes: (a) Variables came from the 2022 Oklahoma Cow-Calf Biosecurity Survey. (b) For a full
description of each variable and the survey question number it was derived from, please see Appendix F.

Probit analysis was completed in the R statistical software. The survey contained a robust set of
possible variables that could have been selected. Too many variables would over-estimate the
model causing estimate bias. An original set of over 100 possible variables was selected and then

reduced based on correlations and information criterion tests.

To prevent under- or over-specification, the regression analysis was first defined using only a
single independent variable and then one variable was added at a time to determine which
variables are the most problematic to the regression output itself and needed to be dropped. After
those variables were removed, the VIF (variable inflation factor) and AIC (Akaike information
criterion) were used to identify any further specification errors. Any variable with a VIF of five or

higher was removed one at a time from the regression, then the VIF and AIC were checked again.
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Another consideration was the number of observations in which a particular question was left
blank, and questions with too many incomplete answers were typically eliminated from
consideration. The final regression included 638 observations and 41 variables for the calf

regression.

The regression with the dependent variable “respiratory vaccinates breeding herd” used all the
same variables as in the final regression for the calves except for the removal of the calf variables
and the addition of the other breeding herd variables. The breeding herd regression included 526
observations and 45 variables. Likelihood Ratio Tests and the Wald test* were run. Both
regressions failed to reject the null hypothesis that at least one variable was significant in the

model.

Cost Estimation for Vaccinations and Biosecurity

As a complement to the survey data and regression analysis described above, the cost of
biosecurity plan implementation was calculated for different sized cow-calf operations in the
state. Cost variables were gathered from various sources to create a budget for the cost of
different biosecurity and vaccination levels for various herd sizes. The OQBN-certified calf
vaccine protocols (Vining 2022) and Oklahoma State Beef Cow-Calf Spring Calving Calendar
(Lalman, Barnes, Peverley, Highfill, Wallace, Bidwell, Redmon, Smith, Kirkpatrick, Strasia, &
Selk 2017) laid out the schedule and vaccinations necessary for the herd. Core herd assumptions
will follow the USDA- National Animal Health Monitoring System (NAHMS) calculations from
various years of reports on beef cow-calf operations. Different biosecurity practices from the

Secure Beef Supply (SBS) will be used to develop the cost of practices producers may use in

4 The Wald test was not available in the R package used for probit regression, however, when the model
was validated in STATA the Wald tests were run.
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place of vaccinations or even in combination with their vaccination program. Groups of
biosecurity levels (none, high, and low) along with groups of vaccinations (no respiratory, whole
herd, calves only, or breeding herd only) will be added to view the costs associated with each

combination producers may choose from for their practices.

Biosecurity Cost Development

Using the Secure Beef Supply (SBS) as guidance for biosecurity practices that can be
implemented on a farm, a detailed cost of biosecurity elements was created. The elements
included cleaning and disinfectant supplies, equipment, and boot protectants. Each of the

biosecurity costs was gathered from various websites found in Appendix C.

Herd size characteristics as shown in Table 6 were based on a NAHMS 2017 Beef Part | (USDA
2020a). The characteristics gathered were calving rate (91.7%), bull ratio (1 bull to 18.6 females),
and heifer replacement rate (16.3%). Replacement heifers were further separated into two equal
groups of purchased heifers (8.15%) and retained heifers (8.15%). It was assumed that the

purchased heifers received the same vaccines as raised replacement heifers.

Table 6: Herd Population Numbers

Kept Purchased Heifer  Herd

Cows Bulls Calves Calves Sold Heifers Heifers total Total
10 1 10 9 1 1 2 32
25 2 23 21 2 3 5 76
50 3 46 42 4 5 9 150
100 6 92 84 8 9 17 299
250 14 230 211 19 21 40 745

Source: NAHMS 2017 Beef Part 1 (USDA 2020a)

Notes: These numbers were calculated based on USDA herd population percentages

Using the gathered information, a more detailed cost of two different levels of biosecurity was

created: baseline and high biosecurity costs. Individual cleaning items were added along with
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large bulk protectants (exam gloves and boot covers) and varied syringe sizes (cost includes
needles) to implement vaccination under each biosecurity level. Supplies required varied by herd
size, and the total cost was calculated under each of the four cow herd inventory levels. This
variable cost was added to a fixed cost per operation made up of bulk purchase items, which
together provide an overall cost of biosecurity activities. The fixed cost may be a high up-front
cost and this analysis may be overestimating the annual fixed cost for producers that have already
implemented biosecurity practices on their farm. Information about the items found in the

different biosecurity levels along with their prices can be found in Appendix C.

Vaccination Cost Development

The vaccines used are approved by the Oklahoma Quality Beef Network (OQBN) for their VAC-
45 certification process for calves. The vaccines can be bought in different quantities based on the
herd size being vaccinated but are broken into a per dose cost for this analysis. Most of the
vaccine costs were found from PBS Animal Health. This website provided detailed information
about each vaccine such as costs, dosage, frequency, restrictions, and antidotes. Some vaccines
were not listed on this site, so their information was gathered from Valley Vet. There were a few
vaccines on the list in which either no information could be found, or information was provided
but no prices could be found, and they were listed as discontinued. Those vaccines are not
included in the list of potential vaccines a ranch could use. A table can be found in Appendix D

with the vaccines listed in categories with their properties, prices, and website locations.

The cattle vaccine schedule was obtained by following Oklahoma State’s Beef Cow Herd
Calendar for Spring Calving (Lalman et al., 2017). This provided the necessary vaccines for
heifers, calves, cows, and bulls on an annual basis. The average of all vaccines in each category

from the OQBN list was used as the cost of vaccination for the cattle herd. Then the vaccine cost
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was calculated from the best bundle available for purchase. Table 7 shows the yearly vaccine cost
for various types of vaccines at different herd sizes for modified live vaccines (MLV) or Killed

vaccines in their practice.

Respiratory vaccines are the only vaccines in these scenarios to change in which groups they are
administered to in the herd in Table 7. The herd is assumed to follow the other OQBN vaccines
and vaccines suggested by the Oklahoma State University Beef Cow-Calf Calendar. The two
types of respiratory vaccines a producer can choose from are Modified Live Vaccines (MLV) and
Killed Vaccines. The next part of the vaccination breakdown is the segments of their herd to
which they administer respiratory vaccinations, whether it be the whole herd (All), only the
calves (Calves), or only the breeding herd (Breeding). There is also a scenario where the

producer may provide no respiratory vaccines.

Table 7: Yearly Herd Vaccination Scenario Costs

Cows Vaccines Vaccines Vaccines Vaccines Vaccines Vaccines No

MLV MLV MLV Killed Killed Killed Respiratory

(Al (Calves) (Breeding) (All) (Calves) (Breeding)  (All)
10 $119.24 $87.73 $65.53 $123.75 $89.77 $67.99 $34.01
25 $285.15  $207.78 $159.82 $295.52 $212.55 $165.42 $82.44
50 $531.69  $386.79 $297.08 $489.81 $357.83 $284.15 $152.17
100 $1,058.20 $770.78 $588.96 $974.33 $712.87 $563.01 $301.55
250 $2,640.46 $1,937.04 $1,455.73 $2,435.02 $1,791.57 $1,395.76 $752.31

Source: sourced various price sources, see appendix for full details

Notes: the best vaccination combination was used from the overall average prices for the vaccinations
gathered found in Appendix E. All means the whole herd was given a respiratory vaccine, Calves means
only the calves received a respiratory vaccination, and Breeding means only the breeding herd was
provided with respiratory vaccines. All herd numbers were based on NAHMS 2017 Beef Part 1 with
respect to the Cows in the herd.

There are two different biosecurity level costs for different herd sizes (shown in Table 8) used in
addition to the vaccination scenarios. The Secure Beef Supply (SBS) Biosecurity Check list was
used to develop a biosecurity outline for high and low levels for this study. This allows for an

idea of understanding the yearly costs per head a producer incurs for different levels of
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biosecurity. Low Biosecurity included items such as antibacterial soap, paper towels, syringes
with needles, shoulder gloves, and bleach. High biosecurity included all the low biosecurity items
along with exam gloves and boot disinfectant. Many of the items in high biosecurity would be

assumed to be used in double the quantity to maintain a higher level of cleanliness for biosecurity

purposes.

Table 8: Yearly Herd Biosecurity Level Costs

Cows Low High
Biosecurity Biosecurity

10 $2.79 $33.55

25 $4.45 $35.21

50 $7.12 $37.88

100 $14.14 $46.59

250 $31.75 $65.89

Source: various price sources, see appendix C for details

Notes: (a) Low Biosecurity included items such as antibacterial soap, paper towels, syringes with needles,
shoulder gloves, and bleach. (b) High biosecurity included all the low biosecurity items along with exam
gloves and boot disinfectant. (c) yearly costs for each herd size based on the cow population.
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CHAPTER VI

RESULTS

When a probit model is used, the regression gives coefficients in the form of z-scores which can
be hard to interpret into something meaningful. Regression coefficients were converted into
marginal values using the margins function in R so that coefficients are easier to interpret.
Marginal values are partial derivatives of the regression with regard to the other variables. The
coefficients are now interpreted as predicted probabilities rather than z-scores (An Introduction to
‘margins’, 2021). Regression results presented as marginal values are shown in Table 9 for the

calf vaccination model and in Table 10 for the breeding herd vaccination model.

There were only five variables of significance in Table 9, all with a positive effect on a
producer’s decision to vaccinate their calves. Clostridial vaccinating the calves, respiratory
vaccinating the breeding herd, and larger herd sizes were all significant influencers on a
producer’s decision to vaccinate their calves for respiratory disease. The use of clostridial
vaccinations in the calves increases the predicted probability of a producer’s decision to vaccinate
their calves for respiratory disease by 0.2421. The use of respiratory vaccination on the breeding

herd increases the predicted probability of a producer’s decision to vaccinate their calves for
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respiratory disease by 0.2131. Further, a herd size of 50 to 99 head increases the predicted
probability of a producer’s decision to vaccinate their calves for respiratory disease by 0.1244 as
compared to those with very small (1 to 25 head) herds. A herd size of 100 to 249 head increases
the predicted probability of a producer’s decision to vaccinate their calves for respiratory disease
by 0.1367 as compared to those with a very small (1 to 25 head) herd. Herd sizes of 250 head or
more increase the predicted probability of a producer’s decision to vaccinate their calves for

respiratory disease by 0.1789 as compared to those with a very small (1 to 25 head) herd.

This tells us that, as the herd size category increased above 50 head there was a positive and
increasing impact on the likelihood of using vaccination as compared to the smallest herd size.
Further, a producer that administers one type of vaccine may also administer others, pointing to a
well-managed vaccination plan for the herd. If the producer provides clostridial vaccines to their
calves and or respiratory vaccines to their breeding herd, then they are also more likely to
vaccinate their calves for respiratory disease. No other variables were of major significance to a

producer’s decision to vaccinate their calves.

Table 9: Marginal Values for Probit Regression of Calf Respiratory Vaccination Administration

Variable AME SE Z P Lower Upper
age55to64 0.0463 0.0337 1.3753 0.1690 -0.0197 0.1124
age65to74 -0.0070 0.0298  -0.2359 0.8135 -0.0654 0.0513
bio_not_heard 0.0141 0.0315 0.4472 0.6548 -0.0476 0.0758
Bioplan_elements 0.0223 0.0860 0.2591 0.7956 -0.1464 0.1909
BP__uk_requirements -0.0877 0.0812  -1.0794 0.2804  -0.2469 0.0715
BP_been_okay -0.0460 0.0676  -0.6812 0.4957 -0.1784 0.0864
BP_cattle 0.0045 0.0467 0.0960 0.9235 -0.0871 0.0961
BP_costly 0.1884 0.1671 1.1275 0.2595 -0.1391 0.5158
BP_dont_use -0.0363 0.0789  -0.4598 0.6456 -0.1909 0.1183
BP_how_to_implement 2.1344 1.3268 1.6087 0.1077 -0.4660 4.7349
BP_labor -0.1711 0.1633  -1.0476 0.2948 -0.4911 0.1490
BP_not_familiar -0.0615 0.0447  -1.3759 0.1689 -0.1491 0.0261
BP_not_fully_implemented 0.1277 0.2920 0.4371 0.6620 -0.4447 0.7000

Source: Probit regression results based on the 2022 Oklahoma Cow-Calf Biosecurity Survey
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Table 9 continued: Marginal Values for Probit Regression of Calf Respiratory Vaccination

Administration

BRDi_threat 0.0014 0.0430 0.0331 0.9736 -0.0828 0.0857
BRDi_uk 0.0184 0.0518 0.3553 0.7224 -0.0832 0.1200
BRDp_threat 0.0243 0.0441 0.5502 0.5822 -0.0621 0.1106
BRDp_uk 0.0320 0.0480 0.6665 0.5051 -0.0621 0.1262
BVD_in_my_herd 0.0160 0.0548 0.2922 0.7702 -0.0913 0.1234
BVD_not_in_my_herd 0.0061 0.0406 0.1498 0.8809 -0.0735 0.0857
BVD_seen 0.0531 0.0486 1.0922 0.2747 -0.0422 0.1484
BVD_some_familiar 0.0373 0.0423 0.8827 0.3774 -0.0455 0.1202
BVDi_threat -0.0111 0.0421 -0.2624 0.7930 -0.0936 0.0715
BVDi_uk -0.0570 0.0503 -1.1329 0.2573 -0.1556 0.0416
BVDp_threat 0.0622 0.0440 1.4143 0.1573 -0.0240 0.1483
BVDp_uk -0.0454 0.0468 -0.9711 0.3315 -0.1371 0.0463
cvx_calves 0.2421 0.0383 6.3128 0.0000 0.1669 0.3172
ed_higher_hs 0.0242 0.0275 0.8806 0.3785 -0.0297 0.0781
herd100to249 0.1367 0.0446 3.0650 0.0022 0.0493 0.2241
herd25to49 0.0476 0.0365 1.3048 0.1920 -0.0239 0.1192
herd50t099 0.1244 0.0375 3.3166 0.0009 0.0509 0.1980
herdGE250 0.1789 0.0775 2.3075 0.0210 0.0270 0.3309
mt_record_calves 0.0199 0.0277 0.7186 0.4724 -0.0344 0.0743
op_income_1to20percent 0.0245 0.0342 0.7146 0.4749 -0.0426 0.0916
op_income_21to60percent -0.0588 0.0414 -1.4199 0.1556 -0.1400 0.0224
op_income_61to100percent -0.0594 0.0611 -0.9720 0.3310 -0.1792 0.0604
region_ne -0.0583 0.0415 -1.4050 0.1600 -0.1396 0.0230
region_se -0.0576 0.0376 -1.5305 0.1259 -0.1313 0.0162
region_sw 0.0026 0.0386 0.0674 0.9463 -0.0731 0.0783
rvx_breeding 0.2131 0.0256 8.3268 0.0000 0.1630 0.2633
sbs_heard_used 0.0075 0.0401 0.1882 0.8508 -0.0710 0.0861
vac_test 0.0276 0.0178 1.5532 0.1204 -0.0072 0.0625

Source: Probit regression results based on the 2022 Oklahoma Cow-Calf Biosecurity Survey

Notes: (a) Probit regression results for respiratory vaccination of the calves in the form of marginal values.
(b) a list of the location of each variable in the survey along with a variable description can be found in

Appendix F.

Table 10 reports the marginal values for respiratory vaccination probit regression of the

dependent breeding herd vaccination variable. Respiratory vaccinating of the calves, clostridial

vaccinating the breeding herd, keeping medical records on the breeding herd, education, the

producer’s perception of BRD in the industry, and a producer’s decision to not adopt the elements
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of a biosecurity plan due to cost were all significant influencers on a producer’s decision to
vaccinate their breeding herd for respiratory disease. The use of respiratory vaccinations in calves
increases the predicted probability of a producer’s decision to vaccinate their breeding herd for
respiratory disease by 0.3783. The use of clostridial vaccinations in the breeding herd increases
the predicted probability of vaccinating the breeding herd for respiratory disease by 0.1714. A
producer who also keeps written medical records on the breeding herd has an increased predicted
probability of vaccinating their breeding herd for respiratory disease by 0.0919. A secondary
degree also increases the predicted probability that a producer vaccinates their breeding herd for

respiratory disease by 0.0899.

One of the disease awareness variables was also significant and had a negative sign. A response
of “unknown” when asked to what extent BRD is a threat to the industry resulted in a decrease in
the predicted probability to vaccinate their breeding herd for respiratory disease by 0.1895. One
of the biosecurity elements was also significant, as the portion of biosecurity elements not
adopted due to cost increased a producer’s predicted probability to vaccinate their breeding herd

for respiratory disease decreased by 0.6463.

Overall, this suggests that a producer who participates in some good herd health management
practices—vaccinating calves for respiratory disease, providing their breeding herd with
clostridial vaccinations, and keeping medical records for the herd— is likely to vaccinate their
breeding herd for respiratory disease. This included a higher level of formal education increasing
the likelihood of implementing respiratory vaccination in the breeding herd. It also included a
lack of self-education on the risks of BRD (as indicated by selecting “T don’t know what the risk
of BRD is to the industry) having a negative impact on the likelihood of using respiratory
vaccinations in their breeding herd. Finally, those producers who chose not to adopt biosecurity
practices due to cost also had a reduced likelihood of implementing respiratory vaccines in the

breeding herd.
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Table 10: Marginal Values for Probit Regression of Breeding Herd Respiratory Vaccination

Administration

Variable AME SE Z P Lower Upper
age55to64 -0.0358 0.0427 -0.8398 0.4010 -0.1194 0.0478
age65to74 -0.0234 0.0407 -0.5751 0.5652 -0.1033 0.0564
bio_not_heard -0.0122 0.0455 -0.2686 0.7882 -0.1014 0.0770
Bioplan_elements 0.1139 0.1146 0.9944 0.3200 -0.1106 0.3385
BP__uk_requirements -0.0529 0.1120 -0.4724 0.6366 -0.2723 0.1666
BP_been_okay 0.0121 0.0891 0.1358 0.8920 -0.1624 0.1866
BP_cattle -0.0343 0.0691 -0.4967 0.6194 -0.1698 0.1011
BP_costly -0.6463 0.2051 -3.1509 0.0016 -1.0483  -0.2443
BP_dont_use 0.1808 0.0979 1.8471 0.0647 -0.0111 0.3727
BP_how_to_implement 0.0092 0.4494 0.0204 0.9837 -0.8716 0.8900
BP_labor 0.3752 0.2614 1.4355 0.1511 -0.1371 0.8875
BP_not_familiar 0.0124 0.0636 0.1949 0.8455 -0.1122 0.1370
BP_not_fully_implemented -0.4496 0.3415 -1.3168 0.1879 -1.1189 0.2196
BRDi_threat -0.0369 0.0572 -0.6448 0.5190 -0.1491 0.0753
BRDi_uk -0.1895 0.0773 -2.4516 0.0142 -0.3411  -0.0380
BRDp_threat 0.0090 0.0549 0.1644 0.8694 -0.0985 0.1166
BRDp_uk 0.0329 0.0765 0.4292 0.6678 -0.1172 0.1829
BVD_in_my_herd 0.0953 0.0712 1.3391 0.1805 -0.0442 0.2348
BVD_not_in_my_herd 0.0488 0.0592 0.8247 0.4095 -0.0672 0.1648
BVD_seen -0.0911 0.0736 -1.2377 0.2158 -0.2352 0.0531
BVD_some_familiar -0.0255 0.0615 -0.4146 0.6784 -0.1460 0.0950
BVDi_threat 0.1035 0.0547 1.8928 0.0584 -0.0037 0.2106
BVDi_uk 0.1316 0.0745 1.7672 0.0772 -0.0144 0.2776
BVDp_threat -0.1052 0.0560 -1.8783 0.0603 -0.2151 0.0046
BVDp_uk -0.0528 0.0768 -0.6878 0.4916 -0.2034 0.0977
cvx_breeding 0.1714 0.0343 4.9933 0.0000 0.1042 0.2387
ed_higher_hs 0.0899 0.0365 2.4671 0.0136 0.0185 0.1614
herd100t0249 0.0933 0.0592 1.5758 0.1151 -0.0228 0.2094
herd25to49 0.0786 0.0535 1.4701 0.1415 -0.0262 0.1835
herd50to99 0.0649 0.0543 1.1954 0.2319 -0.0415 0.1714
herdGE250 0.0666 0.0798 0.8349 0.4038 -0.0898 0.2230
mt_record breeding 0.0919 0.0355 2.5899 0.0096 0.0223 0.1614
op_income_1to20percent -0.0727 0.0480 -1.5132 0.1302 -0.1669 0.0215
op_income_21to60percent -0.0458 0.0547 -0.8378 0.4022 -0.1530 0.0614
op_income_61to100percent 0.0019 0.0756 0.0248 0.9802 -0.1464 0.1501
P1_bulls -0.0060 0.0645 -0.0931 0.9258 -0.1324 0.1204
P1_cows 0.1068 0.0866 1.2340 0.2172 -0.0628 0.2765
P1_nonbreed 0.0919 0.0868 1.0585 0.2898 -0.0783 0.2621

Source: Probit regression results based on the 2022 Oklahoma Cow-Calf Biosecurity Survey
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Table 10 continued: Marginal Values for Probit Regression of Breeding Herd Respiratory
Vaccination Administration

region_ne 0.0947 0.0543 1.7444 0.0811 -0.0117 0.2011
region_se 0.0644 0.0516 1.2478 0.2121 -0.0368 0.1656
region_sw 0.0724 0.0502 1.4407 0.1497 -0.0261 0.1708
rvx_calves 0.3783 0.0437 8.6610 0.0000 0.2927 0.4639
sbs_heard_used 0.0024 0.0471 0.0504 0.9598 -0.0899 0.0947
vac_test 0.0071 0.0197 0.3589 0.7197 -0.0316 0.0457

Source: Probit regression results based on the 2022 Oklahoma Cow-Calf Biosecurity Survey

Notes: (a) Probit regression results for respiratory vaccinating the breeding herd in the form of marginal
values. (b) a list of the location of each variable in the survey along with a variable description can be
found in Appendix F

This last point can be expounded on through the biosecurity budget analysis. From Table 10, the
cost of biosecurity elements was seen to affect a producer’s decision to vaccinate their breeding
herd for respiratory disease. In Table 4, the cost of biosecurity elements was the second highest
reason for not adopting the elements of a biosecurity plan. Based on the cost budget calculated,
low biosecurity adds a yearly cost of $2.79 to $31.75 as herd sizes increase and high biosecurity
adds a yearly cost of $33.55 to $65.89 as herd sizes increase. In Appendix E, the average price of
the vaccines bases on their bulk size was broken down into a single dose cost. It shows that as the
bulk dosage amount increases, the individual dose cost typically decreases. The only exemptions
to this finding were between the Killed respiratory vaccine at bulk doses of 10 to 25, and between

Clostridial Bacterin vaccines at bulk doses of 50 to 125.
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CHAPTER VII

DISCUSSION AND CONCLUSION

Beef cattle herd health management is a complicated system, involving several different levels of
production. Studies indicate that the stocker/backgrounding and feedlot industries benefit from
vaccination at the cow-calf level, yet prior surveys have not found a high level of vaccination for
common diseases. This causes a concern for cattle disease outbreaks originating from the
producer’s decision to not vaccinate their herd. If non-vaccinating beef producers started using
the resources already available, then their new cost would contribute to healthier cattle herds in
the United States which would benefit the entire beef cattle sector. This study explored the factors
that motivated higher rates of respiratory vaccination adoption among cow-calf producers, for

both calf vaccination and breeding herd vaccination.

Based on the results, calf vaccination seems primarily driven by herd size and the use of other
calf vaccines. However, breeding herd vaccination was driven by a more complicated series of
factors including education and cost. Vaccinations are a cost to the herd, increasing yearly by
$87.73 for small herds providing MLV respiratory vaccines only to the calves with up to

$2,640.46 for large herds vaccinating the whole herd with MLV respiratory vaccines under no
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levels of biosecurity and following all other suggested yearly vaccinations. Market premiums
such as the $1.44 per hundred weights from selling vaccinated cattle at the OQBN sale (Williams
et al., 2012) could benefit a producer when they sell their calves. Low levels of biosecurity
increase the yearly herd costs from $2.79 to $31.75 as herd sizes increase. Higher levels of
biosecurity further increase those vaccination costs by $33.55 to $65.89 as herd sizes increase.
The results of this study can be used by cooperative extension specialists to target vaccine
programming in the cow-calf sector and to perform further research on the benefits of vaccination
to potentially offset the costs. Further, vaccination likelihood increased with herd sizes for the
calf regression, but not for the breeding herd. This finding aligns with research from other
livestock industries. Campbell et al. (2019) found larger flocks of chickens were more likely to be
vaccinated. Further analysis could be done to see if the marginal cost of vaccination in these
largest herd sizes is fully offset by the benefits associated with reduced labor and reduced delays

in getting sick calves well so they can be marketed.

Education was found to be an important variable, as well as the lack of education on disease risks.
This aligns with prior research that found education to have a positive impact on the use of

vaccinations as in Campbell et al. (2019) and Chen et al. (2021).

Comparing the 2017 Oklahoma Beef Management and Marketing survey results and the 2022
Oklahoma Beef Cattle Biosecurity survey results for respiratory vaccination of the calves showed
an increase of nearly 7 percent in respiratory vaccination rates. This increase is encouraging
given the Extension efforts that have happened to promote vaccination over the last 5 years.
There is also double the number of producers in 2022 testing their cows for BVD-PI than the

producers in 2017 according to the surveys.

This study shines new light on the reasons for vaccination adoption in Oklahoma. The unique

survey data and robust response allowed several new variables to be explored, as compared to the
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previous literature. This information can be used to develop educational materials and further

work to improve the health of the Oklahoma beef cattle herd.
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APPENDICES

APPENDIX A: Edits in Excel for Survey Data

The first step in the process of analysis is to gather the section of interest along with the regions
to be able to analyze the state and regional differences by the producers. Each question was
copied into another excel document to make sure the original document was not disturbed and so
reference to it could be made in case of errors. Some corrections and changes were made to the
data to make it more statistical software friendly, and all these changes were made note of on a
Word document. These changes range from correcting a number to the appropriate category for
the question, adding a dummy variable into blanks to make it more statistical software friendly,
making more columns to separate multiple answers in a single column, and changing characters
to numbers. It was easier to make changes in the excel document because there is the find and
replace feature and an if statement to find and make changes. Some of the changes made to the
excel document were also question marks and commas combining multiple answer choices, and

others were worded characters needing to be changed to their respective category number.
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APPENDIX B: Complete Survey

To obtain the most complete data set for this section of the survey, some producers were filtered
out by survey. If the producer was not supposed to complete the survey because they did not
manage beef cattle during the 2021 year or they do not currently manage beef cattle, they were
filtered out of the total responses because they would have incomplete surveys due to not having
cattle. On some questions, zeros were allowed to be put into the whole column as only one option
was applicable to each producer such as age range, education level, income percentage from the
operation, herd size, region, etc. Unless it was understood a zero could be in place due to only one
option, many blanks are left within the data as placing an answer would be an assumption of their

choice and practice.
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APPENDIX C. Biosecurity Elements’ Costs Sources from August 2021

Table 11: Biosecurity Elements’ Costs Sources from August 2021

Sources  Source Biosecurity Item Name  Units Single Price Price
Summer Year level Item Per Per
Unit Unit Single
Unit

Clean it 2021 Both antibacterial each gallon $15.75 $15.75
Supply soap 1

gallon
Clean it 2021 Both paper towels 30 per roll $30.89 $1.03
Supply 30 per case case
Clean it 2021 Both germicidal 6 per gallon $44.47  $7.41
Supply bleach 1 gal  case
Vitality 2021 Both 5mlsyringe 100 per  syringe $36.10  $0.36
Medical with 20G box with

needle needle
Vitality 2021 High Only exam gloves 10 per glove $110.00  $1.10
Medical 100 count case
Glove 2021 Both 35" shoulder each glove $92.00  $0.09
Nation gloves 1000

per case
Valley 2022 High Only Virkon S each ounces $68.95  $0.43
Vet Disinfectant

and Virucide
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APPENDIX D: Vaccine Properties and Prices in Dollars

Table 12: Vaccine properties and Prices in Dollars
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PBS ANIMAL Respiratory Express 5 2ml SQ Y N Y 12.97

HEALTH MLV 58.30

PBS ANIMAL Respiratory Express FP5 2mlsQ/ Y N Y

HEALTH MLV IM 23.61 111.50

PBS ANIMAL Respiratory Express FP10 2mlsQ/ Y N Y

HEALTH MLV IM 9.83 18.16 84.30

PBS ANIMAL Respiratory Pyramid 5 + 2ml SQ N Y Y

HEALTH MLV Presponse 35.66 171.78

PBS ANIMAL Respiratory Pyramid 5 2ml SQ N Y Y

HEALTH MLV 12.97 58.30

PBS ANIMAL Respiratory Pyramid 10 2ml SQ N Y Y

HEALTH MLV 18.16
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PBS ANIMAL | RESPIRATO TITANIUM 5 2MLSQ Y Y Y

HEALTH RY MLV 12.99 59.25

PBS ANIMAL | Respiratory Vista 5 SQ 2mlSQ N N Y

HEALTH MLV 13.87 21.22 91.03

PBS ANIMAL | Respiratory Vista Once SQ 2misQ N N Y

HEALTH MLV 42.75 210.17

PBS ANIMAL | Respiratory Bovi-Shield Gold5 2mISQ N N Y

HEALTH MLV 8.87 16.70 72.54

PBS ANIMAL | Respiratory Bovi-Shield Gold 2misQ N Y Y

HEALTH MLV One Shot 24.24 47.69 231.56

PBS ANIMAL | Respiratory Trianlge 5 2mlsQ Y Y Y

HEALTH Kill /1M 20.66 95.26

PBS ANIMAL | Respiratory Triangle 10 5mlSQ Y Y Y

HEALTH Kill /1M 23.37 108.87

PBS ANIMAL | Respiratory Master Guard 10HB 3mISQ Y N Y

HEALTH Kill [IM 2466  51.92

PBS ANIMAL | Respiratory Vira Shield 6 5mlSQ Y N Y

HEALTH Kill 20.49 88.78

VALLEY Respiratory Cattle Master Gold  5mISQ Y Y Y

VET Kill FP5 19.69 35.99  79.99

PBS ANIMAL | Mann. Pulmo-Guard PH-M 2mISQ Y N N

HEALTH Hae./Past. 21.25 79.69
Mul.

PBS ANIMAL | Mann. Pulmo-Guard PH- 2mlSQ Y N N

HEALTH Hae./Past. M-1 17.60 86.77
Mul.

PBS ANIMAL | Mann. Bar Somnus 2P 2mlIM Y Y Y

HEALTH Hae./Past. 13.69 62.25
Mul.

PBS ANIMAL | Mann. Presponse HM 2ml IM N N N

HEALTH Hae./Past. 29.77 142.52
Mul.

DRUGS.COM | Mann. DurVac Past HM 2mlSQ Y Y N
Hae./Past.
Mul.

PBS ANIMAL | Mann. Once PMH IN Imlper N N Y

HEALTH Hae./Past. nostril 34.37 164.77
Mul.
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PBS ANIMAL
HEALTH

PBS ANIMAL
HEALTH

DRUGS.COM

PBS ANIMAL

HEALTH

DRUGS.COM

PBS ANIMAL

HEALTH

ANIMAL
HEALTH

PBS ANIMAL
HEALTH

PBS ANIMAL
HEALTH

VALLEY
VET

PBS ANIMAL
HEALTH

PBS ANIMAL
HEALTH

PBS ANIMAL
HEALTH
PBS ANIMAL
HEALTH

Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Mann.
Hae./Past.
Mul.
Clostridial
Bacterins
Clostridial
Bacterins

Once PMH IN

Once PMH SQ

Respavir PMH SQ

RespiShield HM

Poly-Bac-B-3

Super Poly-Bac-

B+IBRK&BVDK

Super Polu-Bac-B

Somnus

Nuplura PH

One Shot BVD

One Shot

One Shot Ultra 7

One Shot Ultra 8

Alpha 7

Alpha 7-MB-1

2ml one

nostril

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ

2ml SQ
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20.99

34.37

34.37

28.09

34.23

34.29

41.48

41.86

9.58

18.68

164.77

163.77

106.50

131.23

171.78

158.49

196.74

199.00

44.72

87.16

240.62



PBS ANIMAL | Clostridial Bar Vac 7 5mSQ Y N Y

HEALTH Bacterins 33.38
PBS ANIMAL | Clostridial Bar Vac 7 Somnus 5mISQ Y N Y

HEALTH Bacterins 10.70 50.29
ANIMAL Clostridial Bar Vac 8 5mlSQ Y N Y

HEALTH Bacterins 8.50 30.45
PBS ANIMAL | Clostridial Caliber 7 2mlSQ Y N Y

HEALTH Bacterins 8.56 38.87
ANIMAL Clostridial Clostri Shield 7 2mlsQ Y Y Y

HEALTH Bacterins 6.34 26.13 118.73
PBS ANIMAL | Clostridial 20/20 Vision 7 w/ 2mlSQ Y N N

HEALTH Bacterins Spur 22.22 84.44
PBS ANIMAL | Clostridial Calvary 9 2mlsQ Y Y Y

HEALTH Bacterins 16.01 53.14 127.49
PBS ANIMAL | Clostridial Covexin 8 5mlSQ Y N Y

HEALTH Bacterins 12.47 53.96
PBS ANIMAL | Clostridial Piliguard Pinkeye-1 2mISQ N N Y

HEALTH Bacterins Trivalent /1M 15.61 67.04
PBS ANIMAL | Clostridial Vision 7 Somnusw/ 2mISQ Y Y Y

HEALTH Bacterins Spur 15.58 62.15
PBS ANIMAL | Clostridial Vision 7 w/ Spur 2mlsQ Y Y Y

HEALTH Bacterins 10.69 39.18
VALLEY Clostridial Vision 8 Somnusw/ 2mISQ Y Y Y

VET Bacterins Spur 16.99 68.99
PBS ANIMAL | Clostridial Ultra Bac 7 5mlsQ Y N Y

HEALTH Bacterins 5.77 26.84 99.83
PBS ANIMAL | Clostridial Ultra Bac 7 w/ 5mlSQ Y N Y

HEALTH Bacterins Somnus 12.37 59.28
PBS ANIMAL | Clostridial Ultra Bac 8 5mlSQ Y N Y

HEALTH Bacterins 581 27.17
PBS ANIMAL | Clostridial Ultra Choice 7 2mlSQ Y N Y

HEALTH Bacterins 8.89 43.15
PBS ANIMAL | Clostridial Ultra Choice 8 2mlsQ Y N Y

HEALTH Bacterins 9.20 45.30
PBS ANIMAL | Cow VL5 SQ Cattle 2ml SQ N N Y 80.52
HEALTH Vaccines

Notes: All vaccines are from the OQBN recommended list except the Cow vaccine which is from the recommendation of the Oklahoma State Beef

Cow Herd Calendar
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APPENDIX E: Average Vaccination Costs by Type and Bulk Doses

Table 13: Average Vaccination Costs by Type and Bulk Doses

Vaccine Type Bulk Dosage Bulk Price Single Dose Single Price
Respiratory MLV 5 doses $ 14.20 1 dose $ 2.84
Respiratory MLV 10 doses $ 23.90 1 dose $ 2.39
Respiratory MLV 50 doses $ 114.87 1 dose $ 2.30
Respiratory Kill 5 doses $ 19.69 1 dose $ 3.94
Respiratory Kill 10 doses $ 25.03 1 dose $ 2.50
Respiratory Kill 25 doses $ 65.96 1 dose $ 2.64
Respiratory Kill 50 doses $ 97.64 1 dose $ 1.95
Mann. Hae./Past. Mul. 5 doses $ 20.99 1 dose $ 4.20
Mann. Hae./Past. Mul. 10 doses $ 30.45 1dose $ 3.04
Mann. Hae./Past. Mul. 50 doses $ 140.64 1 dose $ 2.81
Mann. Hae./Past. Mul. 100 doses $ 240.62 1 dose $ 2.41
Clostridial Bacterins 10 doses $ 11.89 1 dose $ 1.19
Clostridial Bacterins 50 doses $ 49.56 1 dose $ 0.99
Clostridial Bacterins 125 doses $ 127.49 1 dose $ 1.02
Clostridial Bacterins 200 doses $ 99.83 1dose $ 0.50
Clostridial Bacterins 250 doses $ 118.73 1 dose $ 0.47
Cow vaccine 50 doses $ 80.52 1dose $ 1.61

Notes: varies from Appendix 4 as these are the vaccine price averages from each vaccine approved by the OQBN
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APPENDIX F: 2022 Oklahoma Cow-Calf Biosecurity Survey Variables with Survey Location and Detailed Description

Table 14: 2022 Oklahoma Cow-Calf Biosecurity Survey Variables with Survey Location and Detailed Description

Abbreviated Variable Variable Description

Name Type

Herd 1-24 (0/1) Q1.4 Value of 1 if the respondent has between 1-24 head of cattle

Herd 25-49 (0/2) Q1.4 Value of 1 if the respondent has between 25-49 head of cattle

Herd 50-99 (0/1) Q1.4 Value of 1 if the respondent has between 50-99 head of cattle

Herd 100-249 | (0/1) Q1.4 Value of 1 if the respondent has between 100-249 head of cattle

Herd GE 250 (0/1) Q1.4 Value of 1 if the respondent has 250 plus cattle

Region NW (0/1) Q1.5 Value of 1 if the respondent is in the NW region of Oklahoma

Region SW (0/1) Q1.5 Value of 1 if the respondent is in the SW region of Oklahoma

Region NE (0/1) Q1.5 Value of 1 if the respondent is in the NE region of Oklahoma

Region SE (0/1) Q1.5 Value of 1 if the respondent is in the SE region of Oklahoma

P1 Cows (0/2) Q2.5a Value of 1 if the respondent tests their cow herd for persistently infected disease BVD
PI1 Bulls (0/1) Q2.5b Value of 1 if the respondent tests their bull herd for persistently infected disease BVD
P1 nonbreed (0/2) Q2.5c Value of 1 if the respondent tests their non-breeding herd for persistently infected disease BVD
RVX calves (0/1) Q2.6d Value of 1 if the respondent vaccinates their calves for respiratory disease

RVX breeding | (0/1) Q2.6d Value of 1 if the respondent gives their breeding herd a respiratory vaccine

MT record (0/1) Q2.6m Value of 1 if the respondent keeps medical treatment records of their calves

calves

MT record (0/1) Q2.6n Value of 1 if the respondent keeps medical treatment records of their breeding herd
breedin

CVvX ca?ves (0/1) Q2.6q Value of 1 if the respondent gives their calves a clostridial (blackleg) vaccine
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Table 14 continued: 2022 Oklahoma Cow-Calf Biosecurity Survey Variables with Survey Location and Detailed Description

CVX breeding (0/1) Q2.6r Value of 1 if the respondent gives their breeding herd a clostridial (blackleg) vaccine

Bio not heard | (0/1) Q3.1 Value of 1 if the respondent has not heard of the biosecurity definition

Bio (0/1) Q3.1 Value of 1 if the respondent has heard of the biosecurity definition and has implemented it on their

implemented farm/ranch

Bio not used (0/2) Q3.1 Value of 1 if the respondent has not implemented the definition of biosecurity on their farm/ranch

SBS NK UK (0/2) Q3.2 Value of 1 if the respondent knows what the recommendations of the Secure Beef Supply are and has
started implementing or has already fully implemented it on their farm/ranch

SBS heard (0/2) Q3.2 Value of 1 if the respondent does not know what the recommendations of the Secure Beef Supply are and

used has not started implementing on their farm/ranch

Bioplan (0,1) Q3.4 Percentage of biosecurity elements that the producer has adopted to their farm/ranch

elements

BP not (0,2) Q3.4 Percentage of biosecurity elements that the producer is not familiar with

familiar

BP don’t use 0,1) Q3.4 Percentage of biosecurity elements that the producer is familiar with but does not use

BP been okay @ (0,1) Q3.4 Percentage of biosecurity elements that the producer hasn’t done in the past and things have been okay on
their farm/ranch

BP uk 0,1) Q3.4 Percentage of biosecurity elements that the producer doesn’t know what it requires

requirements

BP how to 0,1) Q3.4 Percentage of biosecurity elements that the producer has thought of but needs specifics on how to

implement implement it on their ranch

BP not fully (0,1) Q3.4 Percentage of biosecurity elements that the producer does sometimes but has not fully implemented

implemented

BP costly (0,2) Q3.4 Percentage of biosecurity elements that the producer says is too costly

BP labor 0,1) Q3.4 Percentage of biosecurity elements that the producer says requires too much labor

BP cattle 0,1) Q3.4 Percentage of biosecurity elements that the producer says they do not have enough cattle to mess with

BVD not (0/1) Q5.1 Value of 1 if the respondent has seen the name BVD in the United States

familiar

BVD seen (0/1) Q5.1 Value of 1 if the respondent is not familiar with the name BVD in the United States

BVD some (0/1) Q5.1 Value of 1 if the respondent has some familiarity with BVD in the United States

familiar

BVD notinmy (0/1) Q5.1 Value of 1 if the respondent is familiar with BVD in the United States but has not experienced it in their

herd herd
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BVD in my (0/2) Q5.1 Value of 1 if the respondent is familiar with BVD in the United States and has experienced it in their herd

herd

Vac test 0,4) Q5.4 Sum of prior vaccination and testing requirements for BRD and BVD prior to entry on the farm

BRDp threat (0/2) Q5.5 Value of 1 if the respondent says there is a threat of introducing BRD to their operation due to the arrival of
cattle from outside sources

BRDp no (0/1) Q5.5 Value of 1 if the respondent says there is not a threat of introducing BRD to their operation due to the

threat arrival of cattle from outside sources

BRDp uk (0/2) Q5.5 Value of 1 if the respondent says there is an unknown threat of introducing BRD to their operation due to
the arrival of cattle from outside sources

BVDp threat (0/1) Q5.5 Value of 1 if the respondent says there is a threat of introducing BVD to their operation due to the arrival
of cattle from outside sources

BVDp no (0/2) Q5.5 Value of 1 if the respondent says there is not a threat of introducing BVD to their operation due to the

threat arrival of cattle from outside sources

BVDp uk (0/1) Q5.5 Value of 1 if the respondent says there is an unknown threat of introducing BVD to their operation due to
the arrival of cattle from outside sources

BRDi threat (0/2) Q5.6 Value of 1 if the respondent says BRD is a threat to the beef industry

BRDi no threat  (0/1) Q5.6 Value of 1 if the respondent says BRD is not a threat to the beef industry

BRDi uk (0/2) Q5.6 Value of 1 if the respondent says BRD is an unknown threat to the beef industry

BVDi threat (0/1) Q5.6 Value of 1 if the respondent says BVD is a threat to the beef industry

BVDi no threat | (0/1) Q5.6 Value of 1 if the respondent says BVD is not a threat to the beef industry

BVDi uk (0/2) Q5.6 Value of 1 if the respondent says BVD is an unknown threat to the beef industry

Age LE 44 (0/2) Q6.1 Value of 1 if the respondent is 44 or less

Age 45-54 (0/1) Q6.1 Value of 1 if the respondent is between the age of 45-54

Age 55-64 (0/2) Q6.1 Value of 1 if the respondent is between the age of 55-64

Age 65-74 (0/1) Q6.1 Value of 1 if the respondent is age 75 or older

Age GE 75 (0/2) Q6.1 Value of 1 if the respondent is between the age of 65-75

ED higher HS | (0/1) Q6.2 Value of 1 if the respondent has a graduate degree

OP income 0 (0/2) Q6.9 Value of 1 if the respondent has 1-20 percent of their income come from the farm/ranch

ercent

(p)P income 1-  (0/1) Q6.9 Value of 1 if the respondent has 0 percent of their income come from the farm/ranch

20 percent

OPpincome 21- | (0/1) Q6.9 Value of 1 if the respondent has 21-60 percent of their income come from the farm/ranch

60 percent
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APPENDIX H: 2022 Oklahoma Beef Cow-Calf Biosecurity Survey
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AG R | CU LTU R E E-mall: NASSRFOSPR{INass usda gov

1ICIBC 0 288 0 e BECE8SMY,

The mformation yau provide will be used for statistical purposes only. Your responses will be kept confidential and any person who wallfully
discloses ANY identifiable infformation about you or your operation is subjed o ajail term, afine, or both. This survey is conducted in
accordance with the Confidential Information Protection provigions of Title V, Subtitle A, Publc Law 107-347, and other applicable Federal laws,
For more intormation on how we protect your information please visit: https:iwww. nass.usda.goviconfidentiolity. Response to this survey is
voluntay.

According to the Paperwork Reduction Act of 1995, an agency may not conduct or eponeor, and 3 percon ie not required to respond to, a
collectinn of information unless #t displays a valid OMB control number. The valid OMB number is 0535-0266. The time required to complete this
information collection is estimated to average 20 minules per response, including the time for reviewing instrudions, searching existing data
souwrcee, gathening and maintaining the data needed, and completing and reviewing the collection of information.

Section 1. Cattle Operation Characteristics
Q1. Do you currently manage (e.q. own, lease, professionally manaie) beel cattie?
[(Jves (Conthue o Section 4, Q1.1 below) N
Have you managed (e.qg own, lease, professionally manage) beet cattie within the past year?
[Clves (Continue ta Section 4, Q1 1 below ) [CIno (It na, alease stop and retum susey b the envelope peayvded )
( ] ( !
1.1 Which of the following production activities have | “Alkeast once |
oceurred in your operation: (Please check ALL that Mever inthe past | Routinel
apphy.) A yERIS
A ComiCall and retain caves through teedct ] O ]
B. ConCatl and gockenbackarounsing calves O O | 12 ;‘Mgh OSE p;:dug:on
= T - — — —— adlivity in Question Q1.1
C. ComCall anc zel cdves ahter pericd of atleast J) dave CJ = ] wollld you ay BEST
0. ComiCa nd sel cadves ot weaning O 0 O DESCRIBES your operalion?
E. Sicckerbackprowder and retan calves throuch feediot O 0O ] Please wrile ONLY ONE letter
F. Sockerbackgrounder O O O AR lthrough K) inthe box
- — —r V:
G. Custon leeder CJ (] M| it
H Purebred seedstock [ ] |
1. Youth chaws arirmzls ] ] ]
J. Freezer beed O O ]
K. Other__ =i s (] ] []
Q1.3. Do you manage {e.g. own, lease, professiomlly nanage) beel cows and produce calies?
[I¥es (continue) [IMo (Skip to batk page, Seclion 7)
Q1.4. How many beel cows do you currently manage?
Ct2e  [Ozes  [soss  [100a0  []250es9  [Jecoras  [1760998 [ 1000+
Q1.5. Inwhich region of the state is your cattle operation? (As delined by Interstate 40 and Interstate 35)
] Nertwest ] Souttwras! [ Nertneast ] Southeast
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Q1.6. Does your operation maintain cattle on land in mulfiple Oklahoma counfies? [ ] YES Cwe
Q1.7. Does your operation maintain cattle on land in states that border Olshoma? [] YES Ono
If Yes, check dll slates thatapply.  [] Colorado [ NewMevico [ Texas (7] Ackanses [(IMssoun [ Kansas
Q1.3. On January 1, 2022, how many of each of the following beef animals were in your operation?
~ Beef Cows + ~ Cavas+ _ Replacsment Halfers +  Cther Calle + ~Buls= Total Callle
Q1.9. Regarding frequency of retention and marketing, what has been typical Please check only one per row.
of your cattie operation for the past 5 years. (Jan. 1, 2017- Dec. 31, 2021) W Always | Frequently | Sometimes | Rarely | Never
Sell steeradbulls at weanng of mmediagtely after precondioning
Sell hesfers ot weaning or mmediately after proconditioning
Retan cales for grazing beyond 8 precondtionng penod for later sale 3 feeder cattie
Retan cakves through the foedot
Retan heifers for replacements primarily for own uge (seling only culed hefers)
Retan heifers as replacemens for own uze with the ntent to sel some replazement heders
Retan heifers as replacements with the rtent to sel as opentred replazements
Q1.10. From January 1 to December 31, 2021, which of A planned part of my Not part of my operation, Fenceline proximity
the animals listed below were; farmingfranching but gean within my of my operation
{Check all that apply) operation operation y
Othsr beef cattle (Mot your own) [Cves ClYes [CJves
Other owned cotte maintaned soparately
{e.g. Purebred or show caltle, dsry) [ves ClYes Clves
Farmed bionidecrelk Cves [Clyes Ores
Sheepigoats [ves Clves [Ores
Demestic swre [Jves [JYss [Cres
Poulry [Jves [yes [Cves
Harses donkeys, mules, ele Cves Cyes Cves
Feral saine [Cves Ores
Vi deer/okiantdopatison [Cves Ores

Please continue to Section 2.
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Section 2: Current Herd Management Practices

Herd and Breeding Management

Q2.1. Are cowslheifers axposed to bulls in your cattle operation? [(Jves [ mo
Q2.2, Do bulls reside on your operation full-ime? [Jyes O no
Q2.3. Bulls usad for breeding my cowherd are: [[Jowred  [[] Leased [[] Shared

Q2.4 My bulls are used for breeding in herds outside of my operation: [ Yes O m

Q235. In your existing herd, do you test the following groups for BVD-PI (persistently infected) animals?
Q25a.Cows: [ Yes [INo Q25b. Bulls: [ JYes [Imo Q2.5¢c. Non-Breeding Stock: [ Ives [ Jho

Calf Heaith Management Practices

Q2 6. For each practice listed please indicate whether you do this in your cow-calf operation.

2 Castrale bull calves to sel as steers Oves [One IfYes when? _ daysolage [ Bandng [ Weaning

b. Calf hoen management Clyes [Jno 1 yes, indcate method.  []Pdled genstics [CJoenhernim
¢. Minimum 45 ciay weaning pencd before
el [Jyes [Jno
d Respiratory vaccnes for calves (1BR, YES NO | Hyes. how many rounds : Once More: than once
BVD, baosters, ele.) price to markeling - L e Y U -
(] Atbranding of 1-3 months did %% calf crop
I yes, when? [] 2-4 wesks pre-weaning % celf crap
(] Atweaning %% calf crop
[7] Post-wearing 9% calf crap
Respratory vactines forbresding herd | CIYES  [CINO | jfyes whattype? [ Kiled ] Modified Live
e Deworm celves CIYES [NG |f Deworm bresdng herd YES [J NG
g Get calves accustomed to feed bunks Cves [One
h. implant caves (any} Jyes [ONG
1. Stzer Calves? CIYES [JNC | liYes When? At dayscfage  [JAtbrandng [ Atweaning
2. Heifer calves intanded for market? CIYES  [JNO | IiYes When? At dayscfage [ Athrandng [ Atweaning

3. Heifer calvas intended for

reglacements? CIves  [INO | 1fYes When? Al daysofage  [JAtbrandng [ Atweaning

I yes, are you enrdled in any of the fdlowing types of vedficaton
s

1. Target the natural market (no andbiotics, CJves [Jno progra
[JNHATC  [7] Newer Ever  [] Verified Naturdl

efe.)

i Age and source verificalon Clyes [no
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Q25, (continued) For each practice listed, please indicate whether you do this in your cow-calf operation.

K. eep records of vaccinasons - calves CIYES [INOC | | Keeprecords of vactiralions - dreeding herd [Cves [JnNO
m. Keep records of medcd realments - n. Keoprecords of medca reatments - breedng
calves Oves Owe | & 0 Oves OO0
o Indvidualy 1D calves COves [INO | p. Indiwdually 0 treedng herd animals [Ires [Ono
g Oostricial {Blacdeg) vactine - caves COYES [NC | r Clostickad (Backeq) vaccing - breading herd Ores [Ono
5. Externd perasia contral - calves CIYES [NC | 1 Externd parasite cand - breeding herd Cves Ono
U Internal parasite control - caves COYES  [INC | v Imemal parasite confroi - breeding herd Cves [Ono
i Fly tags - calves CYES [NC | x. Ry tags - breedng herd OJ¥es [ONO
If owned facities, do
Q27. Do you have access to If yes, nature of If yas, please mdcate nature of facdily acoess. any catte NOT owned
the facilities listed below? fadlity is: ' (Cirde ong) by you usa thase
faclities?
Cafe squeeze | [JYES [JPermanent Co- [JYEs
chutatheadgate | [N DeortatielTemporary | OM  oypcher  REMULEASE Barow [Ono
Warking/ OlPermanent
: ES Co. YES
E::essmg 8:;0 CPertaielTemporary Cwn OwnShare RentLeass Borow BNO
Precandiboring ES [JPermanent Co- [Jves
pees 8:00 DOlPorisieTemporary | O oupcherg  RentLease Borrow [no
Loading chute! | CIVES [JPermanent Co- CIVES
ramp CNO DOlPodabieerporary | OV gunichare  ReAMLease Bare o
Cves [JPermanant Co- CIves
Scdas CIno (CJPedatiaiTemparary Cwn OwnShare Renblease Somow CIno
ES [JPermanant Co- YES
Papaton cage 8:40 DOiPorablelTemparary WD riShare  REMbLEasE Borow 8 MO
Calf Ht lable LIvES B s Own 8- RentLease Sorow LJ¥ES
Ono [OPortatke/Temporary OwniShare ano

Please continue to Section 3.
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Section 3: Biosecurity Practices and Animal Movement

and other microorganisms) away from livestock property, and people.

Blosecurity refers 1o everything that Is done 1o keep diseases and the pathogens that carry them {including viruses, bacteria. funguses, parasites

Q3.1, How famillar are you with this definifion of biesecurity? Please use only one v or X that most closely applies to you,

| have never heard of it

| heve heard peaple lalk about bissecunty, bul | don'l really know whal il means for ma

| have atleast a basic understandng of what bicsecurity maans

1 understand biosecurity, but it only applies to fanmsianches bigger than mine

1 understand bicsecunty and have implameniad princpies of biosecurity on my farmiranch

you.

Q3.2 How familiar are you with the recommendations for the Secura Beef Supply plan? Pleasa use only one + or X that most closely applies to

| have not heard of the Secure Besf Supply dan

| have heard about the Secure Beed Supply plan, Dut | gont know what it

1 know what the Secure Baef Supply planis, tuf | am nol sure how to imgement it on my baef cparalion.

| know what the Secure Baef Supply plan is and have begun Faining to implement it on my beaf aperation

| have dready implementes the SBS recommendations and my beed operaton has a SBS plan In place.

Q3.3. How important are the following béosecurity practices for your Not Somewhat Very Lo
farmiranch? Please use only one v or X per row, importont | pectant | P | gy [ Sssertil "u:::a'
Designating a bicsecurly manager
Deveioping snd maintsining & wafter Smianch speafic blosecunty pan
Training ¥ personne! on blosecunty practices

Having @ veterinanarn (proven reatonsfip or employee) on the amranch team

Indhioual and unigue animal identiicaion

Daiy evaluation of caftie heatlth

M&MMBNMWHM source-not & dvestock market

Requinng disease tesing of aif ncoming animals

Requiring vaccinations for common preventabie diseases of alincoming animalks

lsoiating aN incoming animals from the rest of fhe herd fo montfor for désease

Records jie. movements and heakh) on all incoming and outgoing snimals

Requiring heath records or cerfificatians of all semen and embryos

Prohitating the entry of a¥ unpasteurized colstram or offver mik products

Eroper disposal of CArCasses 1o prevent disease Iransmission or dcoess by wikilfe

Resiricting access to hay and feed by wildife and owtshde personnel

Limiing coess & your famdranch to only authorzed persars

Requiring s persons enfering the premises fo have clean afire and foofwear

Malntenance of a logbook of all persons enfering and keaving the fammianch

Maintaining fines of separalion befween my famiranch and other famsianches

Iaintaining cleaning and aisinfecting products for vehicles and equipment

Cleaning and disinfecting vefiicles and equipment after use

Designating pavking areas and Amiting access for vehines
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Q3.4. For each biosecurity plan element listed in the table below, please indicate whether this practice is used in your cattle farmiranch. For practices where you choose NO, please indicate
why you do not use this practice with a checkmark in the box(es) across the row for any and all constraints that apply to you. You may have multiple ' or X per row.

Do you have the fellowing biosecurity Mlease indicate YES or NO | am not lam | haven't 1don't | thought | sometimes | Itis too Itreguires | | don't
plan elements? famiiar famdiar wath | done thisin | really know | aboutit. | do this, but | | costly. toomuch | have
with this | this the past, what it need help with | haven't fully labar. enough
pracice practice, andthings | requres specifics of implemented catlie to
but don't have been how to it. mess with
use it okay implement on it
my ranch.

Do you have a designated biosecunty
manager?

[ YES - if Yes, skip row
] NO - complete row —

Is one indvidual at your farmiranch
responsible development of a
biosecurity plan, training and education
of visitors?

L YES -ifYes, skiprow
[T NO - complete row —

Do you have a biosecurity plan?

[ YES -if Yes, skip row
[ NO - complete row —

Is your biosecunty plan in writing?

[CTYES i Yes, skip row
[] NO - complete row —

Do you have a Premise |dentfication
Number with Cklahoma Department of
Agriculture, Food and Ferestry
{ODAFF)?

L] YES - if Yes, skip row
[ NO - complete row —

Is biosecurity training taken by all
employees of your farmiranch at least
annually?

[T]YES -if Yes, skip row
[CINO - complete row —

When biosecurity training is taken by
employees of your farmiranch, is the
fraining documented?

] YES -if Yes, skip row
[CINO - complete row —

When biosecunty training is taken by
employees of your farmiranch, is
fraining provided inlanguages other
than English?

] YES -if Yes, skip row
] NO - complete row —

Do you maintain an entryfexitlog of
visiters to the farmiranch?

I YES -if Yes, skip row
[7] NO - complete row —
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Q 3.4. (continued) Do you have the Flease indicate YES or NO | am not lam | haven't I don't | thought | sometimes | Itis too Itrequires | | don't
following biosecurity plan elements? famiiar familiar with | done this in | really know | aboutit. | do this, but | | costly. teo much | have
with this this the past, what it need help with | haven't fully labor. enough
practice. | praclice, and things | requires. specifics of implemented catlle to
but don't have been how to it. mess with
useit. okay. implement on it
my ranch.

Is health testing required of semen and
embryos prior to dlowing entry?

[CIYES -if Yes, skip row
[T NO — complete row —

Are there control measures in place fo
limit widife (deer and feral hogs),
rodents and other animals from
interacting with your catie herd?

LI YES -ifYes, skip row
[(] NO - complete row —

Are feedihay maintained in a manner to
prevent contamination from widife,
dogs, rodents and other animals?

LI YES -if Yes, skip row
] NO - complete row =

Are wildife, dogs, rodents and other
scavengers prevented from having
access to carcasses following disposal?

LI YES -if Yes, skiprow
[ NO - complete row —

Are individual and unique identifiers
used for catie?

L] YES -if Yes, skip row
[71 NO - complete row —

Are incoming animals required to be
from a known source {nof a livestock
market)?

[_JYES - if Yes, skip row
[] NO - complete row —

Are all incoming animals required to be
tested for common diseases?

LI YES -if Yes, skip row
[[] NO — complete row —

Are all incoming animals required fo be
vaccinated for common, preventable
diseases?

[ YES - if Yes, skip row
[ NO - complete row —

Are records kept of all incoming and
outgoing animals to the farmiranch
including movement dates and health
records?

] YES -if Yes, skip row
[T NO — complete row —

Are all visitors entering the farmiranch
showering in and wearing clean clothing
and footwear onto the farmiranch?

LI YES -if Yes, skip row
[T NO - complete row —

Do only authorized individuals have
access to the farm/ranch?

L] YES -if Yes, skip row
[T] NO - complete row —
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In disease outbreaks, the govemment may pay for cattie that are euthanized as a result of disease control efforts. This is referred to as
an indemnity.

Q3.5, Would you be more likely to implement a biosecurity plan if it was a requirement to being paid any indemnity for your infected or
exposed cattle?

[1ves [INO (I ND. peass skip lo Q3.8)

Q3.6, Would you be more likely to Implement a blosecurity plan if it was a requirement to avoid a discount on indemnity payments for
euthanized livestock? For example, & disaster paymenl program might dclirle that a farmbranch with a tiesecunty plan in gace woudd receive
100% of marksl value for euthanized Inaslock, whie a farm without a biosacurily plan in plecs woud recaive only 25% of merke! value whan a
75% indemnity payment discount is applied.

N0 [CJ YES, | woud impiemant a biosecunty gian to aveid a discount on indemnety peyments. Mease puta  or a X for dl
of Ihe discounts below that you would wanl Lo avod.

5% 10% 28% 50% 75%

Q3.7.4 line of separation is a barrier to prevent or reduce the spread of disease, such s a fence. For the following practices o create a
line of separation, please indicate whether you have them in place (YES), do not have them in place (NO), or that they are in place, but
‘not completely or consistently, on your farmiranch (PARTIAL).

Yes Mo Partial

a. Does your farmiranch hawe a disting? phwsical boundary, such as fencing, around the entire
property?

b. Do caltle hewe the ability, or the polential ablity, lo have nose ko nosa conlact with
neightaning catle on an adjacent premess?

. Are dl access poirds 1o your farmivanch restncled by a Damier (qates, cadie, et: |7

Yas No Somalimas

d. Doss your farm of ranch have a designated parking area for el vehidss such that they wil
not enfer bayond the lina of separation?

. Does your farmiranch wark weih your nasghbors to mavimize distance betwean groups of
animas and mantain condions ¢f boundanes such as fences?

Cleaning and disinfection is an important part of biosecurity. This Indudn.mmvwlelu and equipment in a designated location,
or washing down facilities before or after use. it may also include using a disinfecting agent, or allowing eguipment to sit in the sun for

a period of time.

Q38. Does your farm/ranch have cleaning and

disinfecting supplies on hand for vehicles and [Jyes | [Jno [[] Only Sometimes

equipment?

Q33. Does your farmiranch maintain a lecation to clean [C] We keep suppiles but

and disinfect vehicles? Clves | COno bg-‘] m:;’fe: ocasar. | oot nave a desigaated
lecabon

Q3.10. Do all vehicles and equipment {other than

trucksltrallers with live animals) get cleaned and Oyes | ON [ Only Sometimes

disinfected before entering the farmiranch?

Q3.11. Do all empty animal transport vehicles

(trucksitrailers) get cdeaned and disinfected prior to arrival

for loading or after use between groups of animals? Clves [Ino L] Onty on arriva C1 Only after use
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Catfie processing faclites

Pens

Barns

Parking Area

Cffice Arca

Vehiles

Traders

Equipment

E.ia.l'ommd and Visltors - Please indicate with a v/ a X on each row when the following types of people visit your farmiranch in the
st 2 years and whether they had physical contact with your cattle?

Type of Visitor

YES, we recaved

Ihis type of
Wsilors

YES. Ihose visils
induded physica
contacl with catle

NO, we did not
recane thase types
of Msilors

Vedennarian of olher animal health professiona

Mulribonist or animal feed compary representaive

Apimal pharmaceutical comparny representative

Livestock hauler

Feed havler

Markel representaives (Videolaping or safe arangements)

Extension'academic specidists (nol Indudng tours)

Cuslomer {privata indvidual viewing calle for safe)

Tours {schodl, industy ar other)

Other customers [agro-lourssm, hunlers, elc.)

Othar non-business visilors {producers, neighbars, efc

Records- Please indicate with 2  a X on each row whether you keep records and how those records are kept.

' health?

another individual such as veterinarian?

Q3.14. Does your farm/ranch keep records for each individual
animal including identification, age, location on the premiss,

Q 3.15. Are thosa records maintained at the farmiranchorby |1 On-sile

C1YES

CJne
(skip to Question 3.18)

[ Crfisite

[CIMOSTLY

I:] Online

Q3.16 Do you keep records that are:

[ Papes

] Blectranic

[ ] soth

Q3.17. Does your farm maintain the following kinds of records?

hedth, atc.

a. A racord of al callle enlering the premises. induding date, sourca,

(] Aways

] Sometimas

DNW

b. Hedlth racords for dl saman and embeyos entering the fermianch

) Aways

] Sometimas

] Newer
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Q3.18, From January 1, 2021 to December 31, 2021, indicate for each type of cattle shipment, the percent of animals moved by
livestack hauling equipment {e.g. frucks, trailers, atc.) of different ownership. ' ‘

Owined Borrowed Hired
Equipment Equepment Equpment
Incoming Shipmends (Purchasar)
Check here if no purchases * 100%
Shipments dunng production (Pastura Movement) = 100%
Cuigoing Shipments (Marketng) = 100%
Q3.19. ¥ you have used any Borrowed!Shared Equipment in Q3.21, please answer the following questions about borrowedisharing of
equipment from January 1, 2021 to December 31, 2021. If you have not, please skip to Q3.20.
During Production
Incoming ?avmm Qutgoing
Shipments belwaan pastires; Shipments
(Purchases) etc) (Marketing)

a. How many fimes did you haul cattie using borrowed livestock hauling
equipment (trucks, trailers, eic.) from other producars?

b. How many imes was borrowed hauling equipment disinfected prior to
use?

c. How many times did you lend your livestock hauling equipment to
other producers?

d. How many §mes was shared hauling equipment disinfected when
refurned?

&. How many times did you borrow or lend other equipment {tractors,
chutes, feed wagons, manure spreadars, etc ) to other producers?

1. How many times was borrowed or lent equipment disinfected when
refurned {tractors, chutes, feed wagons, manure spreaders, elc.)?

Animal Movement

Q3.21. I yes, where did you purchase the cattle? Please check all that apply,

Q3.20. Did you purchass breeding stock or other cattle for your operation in 20212 [[] YES (CONTINUE]  [[] NO (Skip ta 03 29}

(7] Avschon Faclity (7] Qrder buyer [(] satetlitensdes [C] Direzt from another producer
Q322 Did you purchase catfle from out of state in 2021? CJyes o
(Q3.23, Were out-of -state cattle shipped to you with a Certificate of [)YES [N
Veterinary Inspection (CV), sometimes calied health papers)?
Q3.24. Does your farmiranch isolate incoming animals? CIYES Cmo 1 Only Sometimes
g::;o':ﬂy:::ﬂ f:tr:r:r?nnd\ isolatas incoming animals. how long are they 307 diys [ 844 days 315 daysor

longer

Q3.26. Have cattle on your farmiranch traveled and returmed from shows,

axhibifions, breeding, collection, etc. in the last 2 years? Oives OO0
Q3.27. Are cattie that travel and return from shows, exhibitions, CIYES 180
breeding, collection etc. isolated upon return?

Q326 If owned cattle travel out of state, do you obtain a CVI? JYes o
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Q3.29. Please indicate with ONLY one v or X on each row the frequency
with which the following statements apply to your operation:

Fraquenty

Sameatimas

& My owned calls cross shale ines moving betwesn proparkes.

b. Purchased ¢atle are processad in the same faciities as owned calfe

¢. Purchased cattle graze the same pastures as cwned calte but are not
comminged {i.e at diferent imes)

d Do you maintain a (quaranine) rest pericd between uses for pastures usad
both by purchased and raised animals?

Movement restrictions, i.e. quaranting rules, are commonly put in placa while dinical symptoms are being investigated. These
restricfions would prevent the movements of livestock on or off of the farmiranch, and the movament of supplies on or off of the

farmiranch without a permit.

Q3.30. Do you have a plan to maintain animals on your farm/ranch if animal movement were restricted for

several weeks?

CIYES

[Ono

Q3.31. Would you need to bulld temporary pens o facilities for quarantines if animal movement restrictions

were put in place?

CIYes

[CIno

Q3.32. In the event of an animal movement restriction, please indicate how many days you can continue operations until the following

activities would be necessary:

Possible number of days of aperafion unfil Dac - Fab

Mar — May

Jun - A

Sep - Nov

Feed purchass

Hay purchase

Moving cale lo different grazing

Maving calile lo markel

Q3.33. What is the limiting factor to the days you can continue operations as indicated above? (Please rank the top 3 with 1 being most

important and 3 being least important)

Dec - Feb Mar - May Jun - Aug Sep - Nav
Crought
| Grass quality
[ Feed and hay avaiabmy
Feed and hay pricas
Caltie pricas
Cther 1 {please specify]
Cthar 2 {please spealy)
Product Movement
Q3.34. Does your farmiranch bring semen andlor embryos onto the [C]yEs [Ono [J Only Somatimas
farmiranch? (Skip to Q3 35)
Q3.35. Are cattle on your farmiranch fed dairy products such as [JYyEs Ono 1 Onty Sometimes
colostrum or milk replacer from other farms/ranches?
Q3.36. If cattle are fed colostrum or milk replacer from other [ Oy [ Ory CJ Bom
farmslranches, what type of product? pasleurized product | unpestaurized pasteurzed and

product unpasleunzed

Q3.37. Does your famiranch remove manure from your farmiranch fo a []vEs CIno

different location?
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Carcass Disposal

(03.38. How are dead animals on your fariranch disposed of? Please | 3 2""” [ Compost
indicate with a  or X the disposal method most commonly used. [ Rendering
[C] Burning [() other

[—

$13.39. Which of the following are used to identify cattle on your farmiranch? Please check all that apply with a v/ or X.
"] Management or Farm Earlag

i ] Official ear tag vath printed US shield (e g. siver lags, 840 elecyonic radofrequency tags (RFID), arange metal or RFID Bangs vaccination tags)
] Breed registraion altco
] Breed registrafon brand
| Stete regsterad brand

| Urregistered brand
] Ear match
] Other
lﬂhd Health Inspection
40. How often are cattie inspected for health or illness, including (] Daiy (] Once per month
meness? Please indicate with a v or X the most common frequency of
spection. o [ Every 2 days [ Other
[ Oz per week
3.41. Who evaluates the health of animals in Q3.40? [ Owner ] Vetennanan
Pleass indicate with a v or X for ALL that apply. L] Manager [ Other
[[] Hred Parsonngl

If “Other” in Q3.41, please describe here:

K33.42. What percentage of your herd has to be affected by disease to consult someone outside of your farmiranch?

5% 10% 25% 5004 ar mare
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Recovery

mmryisﬁveaﬁiﬁvdapwmm business orindustry fo retum fo 2 pre-diseass stafe or reach @ new slable sfats.

For each of the following foreign animal diseasa outbreak types. pleasa indicate with only ona v/ or X the ikelihood of the following

statements for your operation,
2343 If a foreign animal dsease oultreak occumed on my
gperafion or neighbonng operation,
Very Unlikely | Unsure | Likely Very liksly | Wil
urlikedy Naver
feCouer
a My operabon invenlory woud refurn i pre-outbeeak levds
vathin 5 years
b My operabon’s profitadiity would recover within S years.
¢. My operalon's reputabon woul d recover wihin 3 years.
d My dsease management srategies woud change
(3 44 If a foreign animd dsease oulbreak occumed in
Ckishama,
Very Unlikely | Unsure Likedy Verylixgty | Wil
urlikedy Never
recove
a The slale’s catfle inventory woud return to pre-outbrask
lavels wihin & years
b. The profilabdity of the slate's catle induslry would recover
vithin 5 years
¢. Tha stale's reputabion for catfie would recaver within § years
d My dsease management sralegies woud change
Q345 Ira loreign anma dsease culoreak cccumed in the
United Stafes
Very Unlikgly | Unsure Likely Very livaly | Wil
uriikely Never
recover

a Trade lavels for U S. baef would recover fo pre-cufresk
lavels wihin 5 years

b Domeste consumption for beaf would recover to pre-
ouforeak levels within & yeers,

c. S cattle inventory woud return Yo pre-outbraak levds
vithin 5 years

d Beel paices would recaver within § years.

Please continue to Section 4
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Section 4: Information Sources and Veterinary Consulting

Q4.1. How often have you sought information on production andlior marketing opportunities for your cattle from the following resources in the
last 12 menths? Please select the most common frequency for each information source with 8 v or X in each row.

Nover | e | e N | e | Mwce

gm‘::’cwm Exeion Veterinarian
OSU State Extension Specialist Livestock market manager/staff
OSU Fact Sheets Trade magazine
0OSU Newsletters Professional marketing service
OSU Websites Ag Lender
OSU Webinars Other Individuals {please specify)
Sunlp

0SU Social Media Beef Industry Social Media (Piease Specify)
0OSU Facebook pages Facebook pages
OSU Twitter accounts Twitler accounts
8L Invtagrwn Instagram accounts
OSU Other social media Other Industry social media
(please specify) oy specy)
Other (please specify) Other (please spacify)

Q4.2. Which of the following would be most helpful fo you as a
source of infermation on Biosecwrity Practices in catile
operations? Please rank your top 3 picks.

Q4.3. If you consult with someone outside of your operation after
being affected by dissase, who would be most helpful to you as
a source of information? Please rank your top 3 picks.

Information Seurce .?: g Information Seurce 2;' ;
County Meetings Veterinarian
Newsletters Livestock market manager/staff
E-mails Ag Lender
OSU Fact Sheets Cther Cattlemen
Ranch demonstraticns County Extension Educater
Webinars (frea online seminars) Online resources
Podcasts Secial media network
SunUp Industry group representative
Facebook Other (Please specify)
Twitter
Instagram
Other Sacial Media {Please specify)
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Q4.4, Did you use any of the following for your primary veterinarian during 20217 If you used more than one, please indicate with a v or X for the
one you used most often.

Private veterinarian that you called as needed

Private veterinarian who made regular or routine visits

Full ime veterinarian on staff

| did not use a veterinarian in 2021

The FDA definition of a “valid veterinarian-client-patient relationship” (VCPR) is described below. States can have their own
definition of a VCPR as well.

1. Aveterinanan has assumed the responzibility for making medical judgemsants regarding the health of {an} animal(s} and the nsed for madical

trzatment, and the cient {the owner of the aremal or animals or other caretaker) has agreed to follow the instnuctions of the vetennaran:

2. There 1§ sufficient knowtexdge of the anima{s) by Ihe veternanan 10 intiale at least a general of preliminary dagnosis of the medcal conddon of the
animalis}, and;

3. The pracbcing velerinarian is readiy avaiatie for foow-up in case of adverse reaclions of fadure of the regmen of therapy. Such a rdationship can exist
only when the veterinarian has recendy seen andis personaly acquanted with the keeping and care of the animal (s} by virlue of exammination of the
animalis}, andfor by madicelly apprognate and Smely visis to tha premises whare the animal(s} are kept

Q 45 Do you have a VCPR with your veterinarian for cattle on this operaion?

QYES QNo Q1 don't know

Q 4.6 How would you describe your VCPR with your veterinarian? Please indicate with a v or X for ALL that apply.

Awritten document signed by my veterinarian and me

A verbal agreement between my veterinarian and me

My veterinarian has not formally mentioned a VCPR but | consider that | have one based on his relationship with my operation

Please continue to Section 5
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Section 5: Disease Knowledge

Q5.1 What is your familiarity with the following

diseases present in the United States?

lam not
Tarndiar with it

| have seen the
name

1 have some
sarliarity wilh
it

| am familiar vath
It bl have not
axparienced d in
my hard

1 am famliar with
tand | have
axparenced itin
my herd

Bovine Viral Diarrhea Virus (BVD)

Johne's Disease

Trichomonass (Taldchomonas fefus)

Bovine Lewkermia Virus

Infectious Bavine Rhinoracheitis {RednosalBR)

Bovine Respradory Syncylid Virus

Bonine Parainduerza 3 Virus

Pasteumla muoads

Mannhelmia heemoitica

Leplospirosis

Anaiasmosis

\ibrigsis

Campylobacleniceis

Brucefiosis

Tubercuiosis

Thelana/Babesioss [Taxas Calls Fever)

Vesicular Stomahhs

Buslongue

Maignant Calharrhal Faver

Q5.2 What is your fami with the followin

| am naot
famiier with i

foreign animal diseases?

| have seen the
nama

| hava some
famiiarity
with i

| am famliar walh
if, but would not
recognze the
symploms

| am famiiar with
itand | woadd
recognize the
symgtoms

Foot and Mouth Disease

Bovine Spongiform Encephalopathy

Rinderpas!

Hearbwaler

R Valley Feyer

Nerw Wodd Scrawsorm

Lumpy Skin Disease

Cortagious Bavine Pleuropnaumonia

Q5.3. Did you bring any new cattle) onto this operation in the last 3 years? This includes permanent additions as well as femporary
ions such as leases and breading agreemants.

CIYEs  [JNO(SHploQ55)

Q5.4. Before bringing any cattle onto this operation in the last 3 years, did you normally regquire any vaccination andfor tesfing for the
imals:

Vaosinahion

Jorme's dsease (M. paralubercu osis)

TB (boving tubercud ¢sis)

Brucelicsis {maas and adull amales)

Brucedlosis {heders)

BVD (bavine wrd darrhea)

Raspiratory dissass (IBR, P13 BRSV]

Trichomoniasis dirich)

Leptospirass

Cthar
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Q5.5. Please rate the threat of introducing the following diseases into your operation dua to the arrival of cattle from outside sources
(check one per row):

Large Medium Low Neta Dont Unfamizr vith
Threal Threal Threat Threat know the Disaasa

BRO (Bovine Respiralory Disease aka shipoing fever o
pagumonia)

Clostidal (Blackleg, Tetanus)

Caocodicsis

Pinkeye

Persistently infected Bovine viedd Dvamhea (BVD) Catle

BLV {bowine laukoss virus) infaction

Tubercuosis (M Dows)

Bruceliosishangs (B. abortus)

Trichomones infecbon (rich)

Johne's Disease (M. avum)

Foresgn anima disease (e g Foct and Mouth Disease)

Anapiasma infection

Negspora infection

Buetongue

Internal pearasies worirs)

Resstance to anthelminhics {dewormens)

Q5.6. Do you believe the following health issues are a significant problem for the beef industry?

Large Medum Low Nota Don't Unfamésar with
Threat Threat Threat Threat Know tha Diseasa
BRD (Bewina Respiratory Disease aka shipping fever or
praumoaia)
Qostndal (Backeg, Tetanus)
Coccidosis
Firkaye

Persistenty infected Bovne viral Diarrhea (BVD) Cattle

BLV (bowing leukcsis virus) infeckan

Tubercuoss (M. bovis)

Brucalosibangs (B. abortus)

Trichomonas infaction (Irich}

Johne's Disease (M. aviurn)

Foraign aromal diseasa (e . Foot and Mouth Disaase)

Anaplasma infecbon

Neospoca infecbon

Blustongue

Internal parasites [woems}

Resistance to anthdrintics (dewormers)

K25.7. Would you AGREE, DISAGREE, or have NO OPINION with the following statement? Please select only one.

“The United States is well prepared to handle outbreaks of livestock disease currently not found in this country, such as foot-and-mouth
isease.”

[J AGREE [ DISAGREE [T MO OPINION

Please continue to Section 6
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Section 6. Producer Characteristics

Q6.1. Please circle your age group: [ ] <28 O s ] 30-34 [ %39 [ 4044
[7] 4543 O so54 [C] 5584 [[] 6574 EY
Q6.2. Please circle the category that best describes the highest level of education that you have attained:
[0 Highschod [ Vocahonal technicdl, or  [] Bachelors cegree  [] Graduste of [] wone of thesea
graduale 2-year degree prefessonal degree

Q6.3. How many years have yeu been a primary decision maker in the cattie
business? (Please circle one}

O <5 O 51w

] 1620 O 2128

[ 1115
1 »25

Q6.4. Please rank (1, 2, and 3) your top motivations for raising
or owning cattie?

[ Prmary sowrce of income
(] Supplemental incoma

[[] Litestdelenjoymant

Q6.6. Do you live on the primary land base for your cattle operation?

[] ves [] no

[] Control excess foragetand management
[ Taxadvaniages

[7] Family radibonatligation
[ Other 1~ Please spesify
[[J Other 2~ Pleass spacify;

Q6.7. Of the total acreage of land used for cowlcalf production, what percent is:

Caned (%) + Leasad (3¢} = 100% Total

Q6.8. Which of the following best describes the past year's housshold NET
INCOME from all sources?
[] LessthanS30.000

[ 30,000 - $59 995
[C] $ 60,000 - $89,53%

[ $30.000 $115.959
0 $120,000 and above

Q6.9. Approximately what percentage of the past year's
housshold net income cama from your besf cattle operation?
1 Zaropercent [ 41to 80 percent
[J 1020 percent ] 5110 0 percent

(] 211040 percent [ 8110 100 parcent
@6.10. Have you completed Beef Quality Assurance (BQA) training? 1 ves 0 no
if yes, what year did you complete the training?
Q6.11. Are you aware of the BQA Daily Biosecurity Plan for Disease Prevention? [ YES [ wo
Q6.12. Have you completed (or currently enrolled in) OSU's Master Cattleman program? J YES [J NO
Q6.13. Have you completed (or currently enrolled in) OSU's Cow-Calf Boot Camp? [C] YES [J nO
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Q6.14, Are you a member of any of the following? (Please check ali that apply.)

] Loz/County Cattemen's Assaciation [[] Odahoma Catdemen's Association
] Naticral Catemen's Beef Associaton [C] Texas & Southweesl Catle Raisers
] Amencan Farmers & Ranchers [ rRCALF

[T] Vetannary Professional Assocation ] Farm Bursau

[[] Breed Assocabion [deese slale which baow) (] Other

We know your time is valuable. Thank you for completing the survey and
helping us better serve you!
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