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Abstract

The objective of this study was to describe U.S. cow-calf pro-
ducer characteristics associated with the use of cattle health
and production records (CHPR). We anonymously surveyed
14,294 cow-calf producer members of the National Cattle-
men’s Beef Association (NCBA). Multivariable logistic regres-
sion by manual forward variable selection was used to test
demographic factors for association with CHPR-keeping out-
comes. In total, 3,741 (26.2%) responses were received, with
3,641 (97.3%) respondents actively involved in cow-calf pro-
duction. Of 3,624 respondents who said whether or not they
maintained CHPR, 3,169 (87%) used some form of CHPR. Of
3,133 respondents who described their CHPR-keeping meth-
ods, 1,966 (62.8%) used handwritten, and 1,167 (37.2%) used
electronic CHPR. Cows and calves were individually identified
by 3,118 of 3,616 (86.2%) respondents. Annual cow inventory
(96%), breeding dates (89.3%) and calving dates (88.1%) were
the most commonly recorded CHPR. Among all respondents,
understanding commercially available CHPR software (57.2%)
was the most commonly identified CHPR-keeping challenge.
Factors associated with using any form of CHPR were seed-
stock production (OR = 5.1, 95%C.I. = 3.6-7.3; compared to non-
seedstock production), respondent age (< 54 years: OR = 2.5,
95%C.I. = 1.8-3.5; 55-64 years: OR = 1.7, 95%C.I. = 1.2-2.3; 65-74
years: OR = 1.3, 95%C.I. =1.0-1.7; compared to age > 75 years),
female respondents (OR = 1.7, 95%C.I. = 1.2-2.5; compared to
male), respondent’s primary income source is cow-calf op-
eration (OR = 1.5, 95%C.I. = 1.2-1.9; compared to not being pri-
mary income source), and respondent having a post-graduate
or professional degree (OR =1.7, 95%C.I. = 1.2-2.5; compared to
high-school diploma or less). This study concluded that demo-
graphic factors such as producer age, gender, education level
and operational goals impact CHPR-keeping on U.S. cow-calf
operations.
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Introduction

Cattle health and production records (CHPR) make it pos-
sible to objectively monitor cow-calf operational perfor-
mance."* The utility of data documenting cattle health and
performance has been recognized for decades. In the 1970s,
an important step forward was taken when Integrated Re-
source Management (IRM) programs were formed to address
systemic issues with reproduction on cow-calf operations.
Record high interest rates and farm debt in the 1980s revealed

the need for objective financial and production data in order
for producers and financial institutions alike to make evidence-
based decisions regarding operational finances.® Standardized
Performance Analysis (SPA) programs were formed to provide
uniform measurements of production in cow-calf herds, facili-
tating the comparison of similar operations and the identifica-
tion of problem areas in cattle health and production. Efforts to
assist cow-calf producers in collecting data necessary for SPA
led to the development of record-keeping tools such as the Red
Book, distributed through the National Cattlemen’s Beef Asso-
ciation (NCBA) and still widely used today.®

Cattle health and production records are useful for evaluating
individual animal performance, investigating outbreaks of
disease or decreased production, and measuring the impact of
management interventions.! Qualitative and quantitative data
may be used to evaluate various metrics of production used in
SPA of cow-calf or stocker operations such as calving interval,
weaning weight, mature cow weight, average daily gain, feed
conversion, etc.’ Cattle health and production records may
also be used to establish operational benchmarks and assist
in epidemiologic investigations of morbidity and mortality, or
decreased production. Lastly, efficacy of management inter-
ventions (e.g., vaccination or antimicrobial treatment proto-
cols) can be assessed if accurate herd data is available to the
producer and their veterinarian.6~?

The 2007-2008 United States Department of Agriculture
(USDA) National Animal Health Monitoring System (NAHMS)
Beef Study found that 83.3% of cow-calf producers kept some
form of records, and 78.6% of those producers were using
handwritten records.!® A 2021 study found 73.6% of respon-
dents to a survey of cow-calf producers in Mississippi kept
some form of handwritten records.!! Handwritten records
(i.e., pocket notebooks, notepad, ledger books, etc.) offer
producers an effective and convenient method of capturing
CHPR, but are difficult to query, summarize or analyze. To
be most useful, handwritten records must be converted to an
electronic format (e.g., spreadsheet format) to facilitate any
further analysis.! In the 2007-2008 USDA NAHMS Beef Study,
19.9% of U.S. cow-calf operations kept records on a computer
located on or off the operation, with operations consisting of
200 or more cows representing the largest percent (37.4%) of
operations keeping electronic records using an on-operation
computer.!® Reasons why U.S. cow-calf producers do not uti-
lize electronic CHPR on their operations are not well under-
stood; however, these reasons may include 1) lack of time re-
quired to convert handwritten records to electronic records,
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2) lack of understanding of how to use current commercially
available electronic record-keeping software tools, 3) no per-
ceived advantage to electronic records over handwritten re-
cords, 4) lack of tools needed to keep electronic records (i.e.,
personal computer, tablet, smart-phone, etc.), or 5) no per-
ceived financial benefit to collecting any form of CHPR.

Continual consolidation within the U.S. beef industry, as well
as societal concerns for sustainable agriculture, animal trace-
ability and antimicrobial stewardship, increases the impor-
tance of accurate and reliable CHPR on cow-calf operations.
Cattle health and production data can inform decisions on op-
erational efficiency and resource use, regardless of operation
size; improved use of CHPR may also help smaller operations
improve efficiency and profitability. Data describing animal
health is essential to aspects of animal traceability such as
monitoring and detecting disease incursions, implementing
national biosecurity measures, and safeguarding food animal
product supply chains.!? Antimicrobial stewardship on-farm
may be enhanced if systems of collecting CHPR are in place to
provide veterinary practitioners access to treatment and out-
come data that may be used to make more informed decisions
on antimicrobial use.!®!* The objective of this study was to
describe the CHPR-keeping methods of U.S. cow-calf produc-
ers, and identify challenges they face in using CHPR on their
operations.

Materials and methods
Sample

Beef cow-calf producers in the U.S. who are familiar with
CHPR were the target population of this study. We surveyed
cow-calf producer members of the National Cattlemen’s Beef
Association (NCBA) because the NCBA actively promotes the
use of CHPR among its members through the National Beef
Quality Assurance (NBQA) program. Only beef cow-calf pro-
ducer members of the NCBA were included in the study popu-
lation. Members of the NCBA not involved with cow-calf pro-
duction (e.g., cattle feeders, industry professionals or those
involved in academia) were excluded from the study popula-
tion. Involvement in more than 1 sector of the beef industry
did not preclude inclusion in the sample population, as long
as the producer was also actively involved in cow-calf produc-
tion. The total sample population included 14,294 NCBA cow-
calf producer members.

Sample size calculations

All sample size calculations were performed using statisti-

cal software.? Previous beef cow-calf producer surveys have
achieved a response rate range of 15 to 30%.1515-17 Based on an
expected response rate of 20%, approximately 2,860 responses
would be expected from 14,294 surveyed subjects. Using the
representative explanatory variable of operation type (i.e.,
seedstock vs. non-seedstock), approximately 2,860 question-
naire responses would allow the detection of a difference be-
tween 10% prevalence of an outcome among non-seedstock
producers and 15% prevalence of the outcome among seed-
stock producers with 95% confidence if the ratio of non-seed-
stock producers to seedstock producers was 6:1. This ratio is
supported by previous work conducted by the authors.! Also,
this number of responses would provide 97% confidence with
amargin of error of 2% around a probability estimate of 50%
for a producer characteristic (e.g., use of any type of CHPR).

Questionnaire development

The survey packet mailed to each NCBA cow-calf producer
member included a 1-page letter of introduction, the 2-page
questionnaire consisting of 44 multiple choice and fill-in-
the-blank questions, and a self-addressed, metered business
reply #9 envelope. The letter of introduction to the study
included information about the purpose of the study, contact
information for investigators, and a statement informing
recipients that their responses were anonymous, with no
personally identifiable information needed for participation.
The questionnaire used in the present study was developed
following use of a similar form in a survey of Mississippi cow-
calf producers by the investigators.!»1® The questionnaire was
submitted to the Mississippi State University Institutional
Review Board (MSU-IRB) for the Protection of Human
Subjects for assessment. The study was deemed “Not Human
Subjects Research” by the MSU-IRB due to anonymity of
respondents, exempting the study from the requirement for
IRB approval.

Questions were divided into 4 sections regarding: 1) producer
demographic information, 2) current veterinary involvement
in the operation, 3) current record-keeping methods, and 4)
challenges to record-keeping. Data regarding respondent de-
mographics, current record-keeping methods and challenges
to record-keeping are reported here.

Survey implementation

Printing, packaging, addressing and mailing of all survey pack-
ets was completed by a third-party printing service.” An online
version of the survey was created using a commercially avail-
able software.© The survey software was also used to create a
Quick-Response (QR) code and a web address (URL) that were
printed in the letter of introduction in order to direct recipients
to the electronic questionnaire. Instructions were included in
the letter of introduction asking survey packet recipients to
complete the questionnaire by only 1 of the following possible
methods: 1) complete the paper survey included in the packet
and return using the supplied #9 business reply envelope, 2)
scan the QR code printed in the letter of introduction and an-
swer the survey with their smartphone, or 3) visit the web link
(URL) included in the letter of introduction to answer the sur-
vey from a web browser. The survey software restricted users
from answering the survey more than once using the same
method of response. No further measures were used to prevent
duplicate answers because investigators believed the risk of
non-response was greater than the risk of recipients willingly
completing the questionnaire more than once by different
methods of response. Surveys were mailed on July 31, 2020 and
both paper and electronic responses were collected for 90 days
following initial mailing. Electronic and paper responses were
received directly by the investigators. An article was published
in the August 2020 edition of the National Cattlemen magazine
creating awareness among NCBA members of the project and
encouraging participation. To further ensure respondents met
the criteria for inclusion in the study, the first question of the
survey asked if the respondent was actively involved in cow-calf
production. Respondents who answered “No” were excluded
from descriptive and inferential analyses. No other reminders,
incentives, or repeat mailings were used to enhance participa-
tion due to budget constraints.
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Outcomes

Outcomes of interest in inferential analysis that are reported
here include: 1) whether or not the respondent used any form
of CHPR, 2) whether or not the respondent used electronic
CHPR, and 3) whether or not understanding currently avail-
able record-keeping software was a challenge to CHPR-keep-
ing. Only responses from respondents who indicated they
used any form of CHPR were used in the outcome of whether
or not understanding currently available record-keeping soft-
ware was a challenge. Explanatory variables tested for associ-
ation with these outcomes included: 1) method of response to
the survey, 2) type of operation, 3) if the respondent’s involve-
ment with the cow-calf operation was their primary source of
income, 4) respondent age, 5) respondent gender, 6) respon-
dent herd size, 7) respondent education level, 8) region of the
U.S. where the cow-calf operation is located, 9) whether or
not any CHPR are maintained for the cow-calf operation, 10)
respondent access to a computer for record-keeping purposes,
and 11) whether or not internet access was available at the
cow-calf operation’s office or headquarters.

Statistical analysis

Paper responses were entered into an electronic form de-
signed using open-access epidemiologic tools software.? Once
all paper responses were entered into the form, the data was
exported to spreadsheet software,d where it was collated with
electronic responses (i.e., QR code and URL) exported from
survey software. Descriptive statistics were used to evaluate
the data for errors. Because respondents could choose wheth-
er or not to answer each question of the survey, response per-
centages reported for each question were calculated using the
total number of responses for each question individually.

Inferential statistics were performed using commercially
available statistics software.® Using PROC CORR, Spearman
Rank correlation coefficients for explanatory variable combi-
nations were assessed. The variables representing access to
a computer for CHPR-keeping purposes and internet access
availability at the cow-calf operation’s office or headquarters
had a correlation coefficient of 0.51 (P -value < .0001), mak-
ing them ineligible to be included together in a multivariable
model. No other explanatory variables were observed to be
highly correlated. Collinearity among the other 9 explanatory
variables was further assessed by using PROC REG to exam-
ine variance inflation factors and tolerance values, as well

as eigenvalue and condition index collinearity diagnostics.”
No collinearity was detected by these methods, therefore, all
remaining explanatory variables were eligible for use in the
multivariable modeling process.

The PROC FREQ procedure was used to examine contingency
tables of response count for explanatory variables with more
than 2 levels. Explanatory variables with more than 2 levels
included respondent age (< 34 years, 35-44 years, 45-54 years,
55-64 years, 65-74 years, and > 75 years), herd size (< 10 head,
10-25 head, 26-49 head, 50-99 head, 100-199 head, 200-499 head,
500-1000 head, and > 1000 head), and education level (elemen-
tary school, middle school, GED or alternative credential,
high-school diploma, some college, Associate’s degree, Bach-
elor’s degree, post-graduate degree and professional degree).
The PROC LOGISTIC procedure was used to assemble uni-
variable models by logistic regression for each explanatory
variable and outcome of interest. The LSMEANS statement
and Tukey’s HSD test were used to examine differences in the
least square means between levels of explanatory variables

with more than 2 levels. When few or no responses were pres-
entin 1 or more levels, or when Tukey’s HSD test revealed no
statistical differences among variable levels, levels were col-
lapsed as follows: Respondent age collapsed to < 54 years, 55-
64 years, 65-74 years, and > 75 years; herd size collapsed to < 49
head, 50-199 head, and > 200 head; education level collapsed

to high-school diploma or less, some college up to completed
Bachelor’s degree, and post-graduate/professional degree.

The “high-school diploma or less” level included respondents
who indicated their highest level of education was elemen-
tary school, middle school, GED or alternative credential, and
high-school diploma. The “some college up to completed Bach-
elor’s degree” level included respondents who indicated their
highest level of education was some college, Associate’s de-
gree, and Bachelor’s degree. The “post-graduate/professional
degree” level included respondents who indicated their high-
est level of education was post-graduate degree (e.g., Master’s,
PhD, etc.) or professional degree (e.g., DVM, MD, JD, etc.)

Respondents were classified by region of the country based
on the state where the cow-calf operation with which they are
associated was primarily located. Regions were defined as fol-
lows: 1) Southeast: Alabama, Arkansas, Florida, Georgia, Lou-
isiana, Mississippi, North Carolina, South Carolina, Tennes-
see, 2) Northeast: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Penn-
sylvania, Rhode Island, Vermont, Virginia, West Virginia, 3)
Midwest: Illinois, Indiana, Iowa, Kentucky, Michigan, Minne-
sota, Missouri, Ohio, Wisconsin, 4) Southern Plains: Kansas,
New Mexico, Oklahoma, Texas, 5) Northern Plains: Nebraska,
North Dakota, South Dakota, 6) Mountain: Arizona, Colorado,
Idaho, Montana, Nevada, Utah, Wyoming, and 7) West: Alas-
ka, California, Hawaii, Oregon, Washington.

Multivariable models were assembled by manual forward
variable selection using PROC LOGISTIC. Variable inclu-

sion or exclusion at each step in the model building process
was determined by Wald Type III P-values and Akaike’s In-
formation Criterion (AIC) model fit statistics. Because the
explanatory variables representing access to a computer for
CHPR-keeping purposes and internet access availability at the
cow-calf operation’s office or headquarters were correlated,
each variable was tested separately during the model build-
ing process, and model fit statistics used to determine the
best model. The LSMEANS statement and Tukey’s HSD test
was used to evaluate the differences in least square means
between differing levels of explanatory variables with more
than 2 levels. Within the model of whether or not any form of
CHPR were maintained on the cow-calf operation with which
the respondent is associated, the following 2-way interactions
were tested: operation type and cow-calf operation is primary
income source, respondent age and respondent education
level, and cow-calf operation is primary income source and
respondent education level. Within the model of whether or
not electronic CHPR are used on the cow-calf operation with
which the respondent is affiliated, the following 2-way inter-
actions were tested: herd size and operation type, access to

a computer and respondent education level, and access to a
computer and respondent age. Within the model of whether
or not respondents said understanding currently available
record-keeping software was a challenge to CHPR-keeping on
the cow-calf operation with which they are affiliated, the fol-
lowing 2-way interactions were tested: respondent education
level and respondent age. Statistical significance for all analy-
ses, including variable inclusion during the model building
process, was set a priori at alpha = 0.05.
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Results

Of the 14,294 survey packets mailed, a total of 3,741 (26.2%) re-
sponses were received. Of these, 3,641 (97.3%) responses met
the study inclusion criteria by being actively involved in cow-
calf production; 100 (2.7%) respondents indicated they were
not actively involved in cow-calf production and were exclud-
ed from further analysis. Descriptive results of respondent
demographics are reported in Table 1 and Table 2. Descrip-
tive results for method of response are reported elsewhere.??
Table 3 displays the distribution of responses received from
each state. States producing the most responses were: Texas
(420), Missouri (243), Kansas (232), Tennessee (200), and Okla-
homa (152). No responses were received from Alaska, Con-
necticut, Massachusetts, New Hampshire, New Jersey, Rhode
Island or Vermont. Most respondents identified themselves as
the owner of the cow-calf operation (95%), with herd manager
being the second most frequently selected category (13.3%)
(Table 1). Most respondents indicated that the cow-calf op-
eration with which they were involved was a commercial
operation that sold calves at weaning (67.6%), and two-thirds
(66.4%) of respondents indicated the cow-calf operation was
not their primary source of income (Table 1). Figure 1 displays
the percent of respondents who identified the cow-calf opera-
tion as their primary source of income by herd size. A total of
74.6% of respondents were 55 years of age or older, and 86.4%
of respondents were male (Table 1). Respondents most com-
monly selected a Bachelor’s degree (36.9%) as their highest
level of education achieved, and the herd size categories 50-99
head (24%) and 100-199 head (21.7%) were the most frequently
selected by respondents (Table 2). The 2 most commonly se-
lected motivations for being in the cattle business were: “I
enjoy caring for cattle” (84.2%) and “cattle have always been
in my family” (64.6%) (Table 2). The most common written-in
responses for motivation for being in the cattle industry were
reasons related to lifestyle (9 of 3,631; 0.2%).

Descriptive results for respondent opinions of CHPR topics
and types of record-keeping systems used on cow-calf op-
erations, types of data currently being collected on cow-calf
operations, and data collection and record-keeping chal-
lenges faced by respondents are reported in Tables 4 through
6, respectively. Most respondents (87.4%) said CHPR were
maintained on the cow-calf operation with which they were
affiliated, and 86.2% of respondents indicated individual ani-
mal identification was used for cows and calves. Of 3,133 re-
spondents who described the type of CHPR they used, 1,966
(62.8%) used handwritten, and 1,167 (37.2%) collectively used
some form of electronic CHPR (Table 4). Also, of those re-
spondents who kept some form of CHPR, 80.6% kept a record
of antibiotic treatments, 81.2% believed CHPR increased the
value of cattle when sold, 95.4% believed CHPR can be used to
improve the health of cattle, and 96.9% believed CHPR could
be used to improve the performance and productivity of cattle
(Table 4). When respondents that kept CHPR sold cattle, 41.8%
indicated that CHPR were provided to the new owner (Table
4). Table 5 displays descriptive results for the current types
of data being collected by respondents who collected some
type of CHPR. The most commonly collected types of data by
respondents included annual cow inventory (96%), breeding
dates (89.3%), calving dates (88.1%), vaccine administration
(85.8%), and calf sex at birth (82.6%). Respondents indicated
that teat and udder suspension score (17.9%), reproductive
tract scores (14.9%), calf vigor score (13.8%), hip height (frame
score) (10%), and claw set and foot angle (5.8%) were the least

commonly recorded types of data (Table 5). The most com-
monly identified data collection and record-keeping chal-
lenge faced by respondents, regardless of whether they kept
any form of CHPR or not, was understanding commercially
available CHPR-keeping software (57.2%), while the least fre-
quently identified challenge by respondents was understand-
ing how to use CHPR to improve cattle health and productivity
(34.6%) (Table 6). The majority (95.2%) of respondents believed
keeping CHPR was worthwhile (Table 6). Descriptive results
for veterinary involvement in CHPR-keeping on cow-calf op-
erations and cow-calf producer use of technology in collection
and analysis of CHPR are reported elsewhere.?02!

Multivariable logistic regression models for the outcomes 1) re-
spondents use of any form of CHPR (i.e., handwritten, electron-
ic or some combination), 2) respondent use of electronic CHPR,
and 3) whether or not respondents found understanding how

to use currently available CHPR-keeping software a challenge
are displayed in Tables 7, 8, and 9, respectively. The explanatory
variables respondent age, education level and seedstock pro-
duction were included in the final multivariable models for all

3 previously listed outcomes. No significant 2-way interactions
were identified within each multivariable model.

Factors associated with respondent use of any type of CHPR
included: seedstock production (OR = 5.1, 95% C.1.=3.6-7.3;
compared to non-seedstock producers), respondent age (< 54
years: OR =2.5, 95% C.I. = 1.8-3.5; 55-64 years: OR =1.7, 95%
C.I. =1.2-2.3; 65-74 years: OR = 1.3, 95% C.I. =1.0-1.7; compared
to > 75 years), female respondents (OR = 1.7, 95% C.I. = 1.2-2.5;
compared to males), the cow-calf operation is the respon-
dent’s primary income source (OR =1.5, 95% C.I. = 1.2-1.9;
compared to not being primary income source), and respon-
dent having a post-graduate or professional degree (OR = 1.7,
95% C.I. =1.2-2.5; compared to a High-school diploma or less)
(Table 7).

Factors associated with respondent use of electronic CHPR
included: method of response (URL: OR = 3.4, 95% C.I. = 2.6-
4.6; QR code: OR = 3.0, 95% C.I. = 2.1-4.3; compared to paper
responses), access to a computer (OR = 21.4, 95% C.I. = 6.8-67.6;
compared to no computer access), respondent education level
(some college up to completed Bachelor’s degree: OR = 1.8, 95%
C.I. = 1.4-2.4; Post-graduate or professional degree: OR = 2.6,
95% C.I. =1.9-3.5; compared to High-school diploma or less),
herd size (50-199 head: OR = 1.2, 95% C.I. = 1.0-1.4; > 200 head:
OR =1.9, 95% C.I. = 1.5-2.3; compared to < 49 head) seedstock
production (OR = 1.8, 95% C.I. =1.5-2.1; compared to non-seed-
stock production), and respondent age (< 54 years: OR = 1.6, 95%
C.I.=1.2-2.1; 55-64 years: OR=1.3, 95% C.I. = 1.0-1.7; 65-74 years:
OR =1.0,95% C.I. = 0.8-1.3; compared to > 75 years) (Table 8).

Factors associated with respondents identifying an under-
standing of currently available CHPR-keeping software as a
challenge to CHPR-keeping included: respondent education
level (high-school diploma or less: OR = 2.0, 95% C.I. = 1.5-
2.5; some college up to completed Bachelor’s degree: OR =1.3,
95% C.I. = 1.1-1.6; compared to post-graduate or professional
degree) respondent age (55-64 years: OR = 1.1, 95% C.I. = 0.9-
1.3; 65-74 years: OR = 1.6, 95% C.I. =1.3-1.9; > 75 years: OR=1.7,
95% C.I. =1.3-2.1; compared to < 54 years), and non-seedstock
production (OR =1.4, 95% C.I. = 1.2-1.7; compared to seedstock
production) (Table 9).
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Table 1: Descriptive results for respondent demographic information.

Question Number of responses Percent
Respondents actively involved in cow-calf production* 3741

Yes 3641 97.3

No 100 2.7

Respondent role in the cow-calf operation® 3628

Owner 3449 95

Herd manager 483 13.3

Family member (other than owner or manager) 926 2.6

Employee 25 0.7
Type of cow-calf operation’ 3624

Seedstock/purebred 1044 28.8

Commercial - calves sold at weaning 2451 67.6

Commercial - retained ownership after weaning 1227 33.9
Cow-calf operation is respondent’s primary source of income 3613

Yes 1213 33.6

No 2400 66.4
Age of respondent 3629

34 years or younger 162 4.5

35-44 years 278 7.7

45-54 years 482 13.3

55-64 years 958 26.4

65-74 years 1143 31.5

75 years or older 606 16.7
Gender of respondent 3612

Male 3120 86.4

Female 492 13.6

* = Data from respondents not actively involved in cow-calf production were excluded from further analyses

+ = Respondents could select more than 1answer; responses total >100%

Discussion

The results of this study describe the CHPR-keeping methods
and opinions of cow-calf producer members of the NCBA,

and may provide the bovine practitioner insight into the chal-
lenges faced by cow-calf producers in the implementation of
effective and efficient CHPR-keeping systems. The opinions of
NCBA cow-calf members and their methods of CHPR manage-
ment may not be representative of all U.S. cow-calf producers.
However, the subjects of interest in this study were cow-calf
producers most likely to be familiar with CHPR. Investigators
empirically believe that cow-calf producer members of the
NCBA are as familiar or more familiar with CHPR-keeping,
when compared to non-NCBA members, due to the empha-

sis placed on record-keeping by the NCBA and programs

such as the NBQA program. Previous work conducted by the
authors found that members of a state cattlemen’s associa-
tion commonly used and were familiar with CHPR-keeping

topics.!! Investigators believed that efforts to improve CHPR-
keeping would be more successful among producers who are
already familiar with CHPR, compared to those who may not
be currently collecting or using any form of CHPR. Cow-calf
members of the NCBA, therefore, made a convenient sample
population whose opinions were of interest to investigators.
Attempts to reach other non-NCBA member cow-calf produc-
ers were not made because of budget constraints, as well as
the belief of investigators that these producers would not be
more, and likely less, familiar with CHPR-keeping topics.

The 26% response rate of the current study is not unusual
among mail, or mixed-method mail and electronic surveys of
cattle producers and exceeded the number necessary based
on sample size calculations.!1%1%22-25 A few surveys of cattle
producers have had higher response rates. A combined sur-
vey of beef and dairy producers in the northeastern U.S. done
exclusively by paper mailing achieved a response rate of 40%,
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Table 2: Descriptive results for respondent demographic information.

Question Number of responses Percent
Adult beef cow inventory as of January 1, 2020 3618
Fewer than 10 head 52 1.4
10-25 head 322 8.9
26-49 head 561 15.5
50-99 head 870 24
100-199 head 784 21.7
200-499 head 645 17.8
500-1000 head 254 7
Greater than 1000 head 130 3.6
Respondent’s highest level of education 3625
Elementary school 5 0.1
Middle school 10 0.3
GED or alternative credential 25 0.7
High-school diploma 541 15
Some college 654 18
Associate’s degree 296 8.2
Bachelor’s degree 1337 36.9
Post-graduate degree (Master’s, PhD, etc.) 519 14.3
Professional degree (DVM, MD, JD, etc.) 238 6.6
Respondent’s motivation for being in the cattle business* 3631
| enjoy caring for cattle 3056 84.2
Cattle have always been in my family 2346 64.6
| have land that wouldn’t be used otherwise 1659 45.7
Cattle are significant source of my income 1573 43.3
Cattle are part of my retirement plan 1297 35.7
| have cattle for tax purposes 720 19.8

* = Respondents could select more than 1 answer; responses total >100%; the most common written-in answer was related to lifestyle (9

of 3,631; 0.2%).

however a second mailing was sent to producers who did not
respond to the first mailing.? This repeat mailing, as well as
the inclusion of dairy producers in the study, may explain why
the response rate was greater than in the present study. A 2007
paper mailing survey of beef cow-calf producers with 100 head
or greater resulted in a response rate of 53.7%, however, repeat
mailings of the survey as well as a post-card reminder were
used to increase participation.f The Dillman Tailored Design
Method provides guidelines to tailor the survey to the specific
audience, as well as ensure robust response rates for mail, elec-
tronic and mixed-method surveys.?* Components of the present
study such as design and content of the cover letter, metered
business reply return envelope, web and smartphone survey
design, and anonymous methods of response followed the Dill-
man Tailored Design Method; however, other components such
as post-card reminders, repeat mailings to non-responders, or
any other follow-up materials sent to non-responders were not

used due to budget constraints. Response rates to the present
study may have been improved if repeat mailings, incentives,
or other strategies to increase response rate had been imple-
mented.?»?7-2° Previous studies have shown characteristics and
opinions of non-respondents could be different from respon-
dents.?%% Non-response bias was not investigated in the pres-
ent study because all responses were anonymous; therefore,
investigators could not specifically target those producers who
did not respond for follow-up.

The regional demographics of survey responses corresponded
to the demographics of cow-calf operations in the U.S. Accord-
ing to the United States Department of Agriculture National
Agricultural Statistics Service (USDA NASS) 2021 data, the top
5 states for number of beef cows that have calved are Texas,
Oklahoma, Missouri, Nebraska, and South Dakota, respective-
ly.®2 The 2017 Census of Agriculture also lists Texas, Missouri,
Oklahoma, Kentucky, and Tennessee, respectively, as the top
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Table 3: Number of responses by state, with data for number of operations with beef cows by state from the USDA
NASS 2017 Census of Agriculture. No responses were received from Alaska, Rhode Island, New Hampshire, Connecticut,

Massachusetts, New Jersey or Vermont.

State Responses Percent* Operations’ Operations State Responses Percent* Operations’ Operations
rank rank
X 420 11.74 134,250 1 ND 52 1.45 8,245 31
MO 243 6.79 48,122 2 SD 50 1.40 12,613 21
KS 232 6.48 23,682 6 wy 47 1.31 4,982 38
TN 200 5.59 32,960 5 PA 46 1.29 13,176 19
oK 152 4.25 46,080 3 Mi 42 1.17 7,445 33
CA 142 3.97 10,254 28 Wwv 42 1.17 10,336 26
MS 114 3.19 14,752 16 AZ 40 1.12 5,560 37
KY 105 2.93 33,864 4 ID 40 1.12 8,149 32
GA 104 291 14,869 15 wi 38 1.06 13,954 17
NE 104 291 17,707 13 NM 33 0.92 8,991 30
IL 101 2.82 13,139 20 WA 33 0.92 9,295 29
VA 100 2.79 18,453 11 ut 31 0.87 6,508 36
co 97 271 12,407 22 NY 24 0.67 7,310 34
1A 96 2.68 19,171 9 NV 20 0.56 1,356 41
FL 89 2.49 18,493 10 HI 11 0.31 1,047 43
AR 88 2.46 23,036 7 MD 6 0.17 2,486 39
AL 85 2.38 20,004 8 DE 1 0.03 235 48
NC 84 2.35 16,407 14 ME 1 0.03 1,141 42
OH 80 2.24 17,733 12 AK 0 0 92 NA
LA 76 2.12 12,051 23 RI 0 0 163 NA
IN 69 1.93 11,753 24 NH 0 0 602 NA
MN 63 1.76 13,339 18 CcT 0 0 860 NA
mT 60 1.68 10,290 27 MA 0 0 879 NA
OR 59 1.65 11,548 25 N) 0 0 941 NA
SC 58 1.62 6,917 35 VT 0 0 1,399 NA

* = Percent based on 3,578 total responses that provided state location for the cow-calf operation
+=Number of operations with beef cows according to the 2017 USDA NASS Census of Agriculture

5 states for numbers of operations with beef cows.33 Texas,
Oklahoma, Missouri, and Tennessee are included in the top 5
states for number of responses to the present study, indicating
responses to the present study are well distributed in promi-
nent areas of cow-calf production in the U.S.

The position of the respondent within the cow-calf operation
may influence their opinion of CHPR. Investigators recog-
nized that recipients of the survey packet may serve various
roles in the cow-calf operation with which they are affiliated.
Employees tasked with accomplishing CHPR-keeping by their
employers may not share the same opinion of CHPR as the
owners of the operation. Investigators speculate that for many
cow-calf operations, the owner also serves in an employee

or managerial capacity by performing daily tasks, but this
may not be the case for all cow-calf operations. Because most

respondents identified themselves as being in a position of
ownership on their affiliated cow-calf operation (Table 1), the
results presented in this study may not accurately represent
the opinions of workers or employees who are not in a posi-
tion of ownership and did not have the opportunity to answer
the questionnaire, but are tasked with the daily responsibility
of collecting and recording CHPR.

It is not surprising that most respondents to the present study
were affiliated with commercial cow-calf operations (Table 1).
A 2021 study of cow-calf producers in Mississippi similarly
found commercial cow-calf producers to be the majority of
respondents.!! A survey that utilized the membership of the
Red Angus Association of America and the Idaho Cattle As-
sociation, as well as the Red Angus Association of America’s
bull buyer list found the largest portion of respondents were
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Table 4: Descriptive results for respondent opinions and methods of CHPR-keeping.

Question Number of responses Percent
Current use of individual animal identification* 3616
Yes - cows and calves 3118 86.2
Yes - cows only 349 9.7
No 149 4.1
Are CHPR maintained on the cow-calf operation? * 3624
Yes 3169 87.4
No 455 12.6
Primary method of CHPR-keeping' 3133
Hand-written records 1966 62.8
Commercially available cattle record-keeping software 474 15.1
Microsoft Excel or similar spreadsheet software 622 19.9
Smart-phone application 71 2.3
Is a record of antibiotic treatments maintained?’ 3130
Yes 2524 80.6
No 606 19.4
Do you believe CHPR increases value of cattle when sold?* 3086
Yes 2507 81.2
No 579 18.8
Do you believe the overall health of cattle can be improved by 3099
maintaining CHPR?"
Yes 2956 95.4
No 143 4.6
Do you believe that maintaining CHPR facilitates improvements in cattle 3097
productivity and performance?’
Yes 3000 96.9
No 97 3.1
When cattle are sold, are their health and production records given to 3082
the new owner?"
Yes 1288 41.8
No 1595 51.8
| don’t know 199 6.5

* = Data from all respondents actively involved in cow-calf production included in total responses
t = Data from only respondents who indicated CHPR were maintained on the cow-calf operation are included in total responses

affiliated with commercial cow-calf operations.3* The 2017- income. A 2021 study of cow-calf producers in Mississippi
2018 USDA NAHMS Beef Study found 77.3% of cattle opera- found 12% of respondents identified the cow-calf operation
tions for which survey responses were received were commer- as their primary (> 50%) source of income.!! The 2012 Census
cial, 16.9% were commercial and seedstock, and 5.9% were of Agriculture found 45% of cattle producers identified the
exclusively seedstock.?® farming operation as their primary occupation, with 87% of

cattle producers deriving less than 50% of their income from
the farming operation.3® More recently, the 2017-2018 USDA
NAHMS Beef Study found 81.3% of cow-calf operations act as
a supplemental source of income for producers.3® The results
of the present study indicate approximately two-thirds of
respondents having a primary income source outside of the

Many cow-calf operations are diversified agricultural busi-
nesses, with a portion of the total income derived from cow-
calf production. In other instances, small cow-calf producers
have off-farm employment that serves as their primary source
of income, and the cow-calf operation serves as supplemental
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Table 5: Descriptive results of the types of data currently being collected on the cow-calf operation with which the

respondent is associated.

Data collected Number of responses Percent
3160
Annual cow inventory 3035 96.0
Breeding dates (or bull turn-out date) 2821 89.3
Cattle purchase records 2331 73.8
Cattle location on farm 1829 57.9
Disposal code for cows or calves 1637 51.8
Pasture herbicide/pesticide use 1361 43.1
Hip height (frame score) 317 10.0
Claw set and foot angle 184 5.8
3159
Vaccine administration 2709 85.8
Dewormer administration 2527 80.0
Pregnancy status 2397 75.9
Mature cow age 2024 64.1
Weaning weights 1898 60.1
Mature cow body condition score (BCS) 764 24.2
Mature cow weights 759 24.0
Reproductive tract scores 470 14.9
3163
Calving date 2786 88.1
Calf sex at birth 2612 82.6
Identification linking calf to dam 2315 73.2
Calving difficulty or ease scores 1648 52.1
Birth weights 1292 40.8
Dam disposition score 967 30.6
Teat and udder suspension score 566 17.9
Calf vigor score 438 13.8

cow-calf operation. As can be seen from Figure 1, the cow-
calf operation is the primary source of income more often for
respondents with > 200 head, compared to smaller herd sizes.
Larger herd sizes often require more financial commitment
and time invested in management, meaning producers may

have less opportunity for work outside the cow-calf operation.

Age of producer in the present study is consistent with other
estimates of U.S. cow-calf producer age. The 2012 U.S. Census
of Agriculture found that of producers whose primary occu-
pation was the cattle operation, approximately 72% were 55
years of age or older. For producers, whose primary occupa-
tion was something other than the beef cow-calf operation,
approximately 51% were 55 years of age or older.?” Results

from the present study indicate the percentage of beef cow-
calf producers who are 55 years or older has changed mini-
mally in the previous decade. Similar responses regarding
age of producer have been observed when state level cattle
producer organizations have been surveyed.! Investigators
speculate that there may be multiple factors influencing age
of beef cow-calf producers in the U.S., including high start-up
cost prohibiting new, younger producers from entering the in-
dustry, and decreased interest in cow-calf production among
younger generations.

The percent of respondents to the present study with less than
50 head is smaller than previous studies. The 2017 Census of
Agriculture found 77% of beef cow-calf operations had less
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Table 6: Descriptive results of data collection and record-keeping challenges faced by respondents. Data from
respondents who indicated CHPR were and were not currently being maintained on the cow-calf operation with which
they are involved are included in the total number of responses.

Challenge Number of responses Percent
Finding time to collect and record CHPR 3564
Yes 1984 55.7
No 1580 443
Finding human labor to collect and record CHPR 3566
Yes 1735 48.7
No 1831 51.3
Understanding commercially available cattle health and production 3435
record-keeping software
Yes 1966 57.2
No 1469 42.8
Understanding computer technology needed for electronic CHPR 3560
Yes 1541 43.3
No 2019 56.7
Expense associated with tools (i.e., computer, electronic scales, etc.) 3536
needed to collect electronic CHPR
Yes 1602 45.3
No 1934 54.7
Understanding how to use CHPR to improve cattle health and productivity 3529
Yes 1220 34.6
No 2309 65.4
Do you believe keeping CHPR is worthwhile? 3533
Yes 3362 95.2
No 171 4.8

than 50 beef cows and heifers that had calved. A 2021 survey
of cow-calf producers in Mississippi found 51% of respondents
had less than 50 head.!! Investigators speculate that NCBA
members may, on average, have larger herd sizes than non-
NCBA members, thus explaining the overall larger herd sizes
observed in the present study. This may be because larger
herd sizes demand a larger time and financial investment,
and subsequently contribute a large portion of the producer’s
income, meaning producers with large herd sizes are willing
to participate in producer advocacy groups such as the NCBA
because they perceive membership in these organizations and
the work done by the organizations (e.g., political representa-
tion of producer interests, etc.) as being good for their own
financial success.

The percentage of respondents to the present study who were
female is slightly larger than previously reported industry
statistics which indicated 9% of beef operations in the U.S.
being operated by women.®8 This difference could be attrib-
uted to respondents of the present study being the person who
was most likely to open or complete the survey, but not be the
principle operator of the operation. Also, previously reported
industry statistics include all cattle operations in the U.S., not

just beef cow-calf operations as in the present study.

Interestingly, the top motivation for being in the cattle busi-
ness was enjoyment of caring for cattle, rather than any finan-
cial motivation, followed closely by cattle having always been
in the family of the respondent. The investigators speculate
that the actions of many producers are not primarily moti-
vated by financial reasoning; when making decisions that
involve their cattle operation, respondents appear to be more
motivated by pleasure and lifestyle. This information can be
of particular use when designing and implementing producer
education and extension programs. Although respondents
were given the opportunity to write-in their motivation for be-
ing in the cattle industry, investigators found that very few of
the written-in responses differed from the available answer
choices. Most written-in comments were further explanations
of, for example, why the producer enjoyed caring for cattle or
why cattle have always been in their family. Therefore, no ad-
ditional motivations that were not previously captured in the
available answer choices were identified by the investigators
as being commonly written-in.

Maintaining CHPR-keeping systems are difficult if animals
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Table 7: Multivariable logistic regression model for whether or not any form of CHPR (i.e., handwritten, electronic, or some
combination) were maintained on the cow-calf operation with which the respondent is associated. Outcome modeled as

the probability that respondents used any form of CHPR.

Explanatory variable Level Responses* Parameter Standard Od(_is 95% C.I. P-value
error ratio
Intercept 0.92 0.16 <.0001
Seedstock production
Yes 1032 1.64 0.18 5.1 3.6 7.3 <.0001
No 2530 Ref. Ref. 1.0 Ref.
Respondent age
< 54 yrs@ 909 0.91 0.17 2.5 1.8 3.5 <.0001
55-64 yrsab 950 0.52 0.15 1.7 1.2 2.3
65-74 yrsbc 1116 0.25 0.14 1.3 | 1.0 1.7
> 75 yrs© 587 Ref. Ref. 1.0 Ref.
Respondent gender
Female 484 0.53 0.19 1.7 1.2 2.5 0.0044
Male 3078 Ref. Ref. 1.0 | Ref.
Cow-calf operation is respondent’s primary income source
Yes 1189 0.41 0.12 1.5 1.2 1.9 0.0005
No 2373 Ref. Ref. 1.0 Ref.
Respondent education level
Post-grad. or Prof. degree @ 742 0.55 0.18 1.7 1.2 2.5 0.0024
Some college up to completed Bachelor’s 2248 0.07 0.14 1.1 0.8 1.4
degreeP
High-school diploma or lessP 572 Ref. Ref. 1.0 Ref.

* = 3,562 total responses were used in this model

a,b,c = |evels with a common letter were not statistically different by Tukey’s HSD test for multiple comparisons among variable levels

cannot be individually identified. The 2017-2018 USDA NAHMS
Beef Study found 80.4% and 65.8% of cattle operations, regard-
less of size, used some form of individual animal identifica-
tion on at least some cows and some calves, respectively. A
larger percentage (86.2%) of respondents to the present study
used individual animal identification on cows and calves
compared to the results of the 2017-2018 USDA NAHMS Beef
Study; this may be a result of the target population being
NCBA members. It is not surprising that individual animal
identification and record-keeping was common among NCBA
members (Table 4), as the NCBA advocates for these practices
among its members through the NBQA program.? Investiga-
tors speculate that national identification programs, such as
the National Animal Identification System (NAIS) or the cur-
rent Animal Disease Traceability (ADT) system, may also have
served to introduce some producers to electronic individual
animal identification and records.'?

Many respondents believed CHPR increase the value of cattle
when they are sold and can be used to improve the overall
health, performance and productivity of cattle, but relatively
few indicated that CHPR were provided when cattle were sold
(Table 4). This may indicate a belief among respondents that
CHPR are beneficial to their operation, but have no utility

across segments of the industry; this producer mindset may
explain why inter-sector transfer of data in the beef industry
israre.

As previously described, the explanatory variables age of
producer and herd size were collapsed from their initial lev-
els during inferential analysis. As a result, all producers less
than or equal to 54 years of age were within one age level. This
level likely represents a group of respondents with very di-
verse experience, knowledge, and resource availability. In the
present study, however, no differences in the CHPR-keeping
methods and opinions among producers less than or equal

to 54 years of age were seen. The lack of a difference seen be-
tween respondents less than or equal to 54 years of age may be
due to these ages being underpowered (i.e., fewer responses)
compared to other age levels. Investigators speculate that if
the sample population differed, or if more responses had been
obtained from younger producers, differences among CHPR-
keeping outcomes may have been seen among respondents
less than or equal to 54 years of age. Similarly, diversity in
operational goals, resources, and management may exist in
herd sizes of less than or equal to 49 head. However, the data
presented here indicates that respondents with herds of, for
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Table 8: Multivariable logistic regression model results for whether or not electronic CHPR were used on the cow-
calf operation with which the respondent was associated. Responses eligible to be included in this model were from
producers who kept any form of CHPR (i.e., handwritten or electronic). Outcome modeled as the probability that

respondents used electronic CHPR.

Explanatory variable Level Responses* Parameter Standard Odt.is 95% C.I. P-value
error ratio
Intercept -4.9 0.6 <0.0001
Method of response
URL? 234 1.23 0.15 3.4 2.6 4.6 <0.0001
QR code? 146 1.09 0.19 3.0 2.1 4.3
Paper® 2720 Ref. Ref. 1.0 Ref.
Access to a computer
Yes 2929 3.07 0.60 21.4 6.8 67.6 <0.0001
No 171 Ref. Ref. 1.0 Ref.
Respondent education level
Post-grad. or Prof. degree? 673 0.96 0.14 2.6 1.9 3.5 <0.0001
Some college up to completed 1945 0.60 0.13 1.8 1.4 2.4
Bachelor’s degreeP
High-school diploma or less® 482 Ref. Ref. 1.0 Ref.
Respondent herd size
2200 head? 897 0.64 0.11 1.9 1.5 2.3 <0.0001
50-199 head® 1404 0.15 0.10 1.2 1.0 1.4
<49 head® 799 Ref. Ref. 1.0 Ref.
Seedstock production
Yes 993 0.57 0.08 1.8 1.5 2.1 <0.0001
No 2107 Ref. Ref. 1.0 Ref.
Respondent age
< 54 years® 840 0.48 0.13 1.6 1.2 2.1 <0.0001
55-64 years P 829 0.27 0.13 1.3 1.0 1.7
65-74 years be 952 0.03 0.13 1.0 0.8 1.3
> 75 years b¢ 479 Ref. Ref. 1.0 Ref.

* = a total of 3,100 responses were used in this model

a,b,c = |evels with a common letter were not statistically different by Tukey’s HSD test for multiple comparisons among variable levels

example, 5 cows or 40 cows, do not differ regarding in their
use of electronic CHPR (Table 8).

The model results in Table 7 for producers who kept any type
of CHPR were also not surprising. Seedstock producers are of-
ten required to collect many pieces of data in order to partici-
pate in animal registries of breed associations. Furthermore,
many breed associations require electronic submission (i.e.,
internet) of CHPR, making it expected that seedstock produc-
ers would also be familiar with electronic CHPR (Table 8). The
authors speculate that the association observed between fe-
male producers and keeping any form of CHPR may be attrib-
uted to these women being the persons on operations who use
CHPR who are most likely to open and respond to the mailed
survey (Table 7). Similarly, the association seen between keep-
ing any type of CHPR (i.e., handwritten, electronic, or some

combination) and producers who derive their sole source of
income from the cow-calf operation may be explained by
those producers desiring to pay close attention to details of
cattle health and production that could impact them finan-
cially (Table 7). Electronic cattle health and production re-
cords were used by 37.2% of respondents compared to 26% of
respondents to a survey of cow-calf producers in Mississippi.!!
Investigators speculate that producers under the age of 55
may not be as financially stable as older producers, and may
have had more exposure or be more accustomed to methods of
record-keeping compared to older producers, explaining the
association between age of producer and whether or not they
keep any CHPR in Table 7. Similar to the present study, pro-
ducer education level was determined to be associated with
whether or not the producer uses electronic CHPR on their
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Table 9: Multivariable logistic regression model results for whether or not respondents said understanding currently
available record-keeping software was a challenge to CHPR-keeping on the cow-calf operation with which they are
affiliated. Only responses from respondents who indicated they were currently using CHPR are included in this model.
Outcome modeled as the probability that respondents found currently available software challenging to understand.

Explanatory variable Level Responses* Parameter Standard 0Odds ratio 95% C.I. P-value
error
Intercept -0.50 0.11 <0.0001
Respondent education level
High-school diploma or less? 454 0.70 0.13 2.0 1.5 2.5 <0.0001
Some college up to completed 1863 0.30 0.09 1.3 11 1.6
Bachelor’s degree®
Post-grad. or Prof. degree® 649 Ref. Ref. 1.0 Ref.
Respondent age
> 75 years? Lbh 0.50 0.12 1.7 1.3 2.1 <0.0001
65-74 years? 902 0.45 0.10 1.6 1.3 1.9
55-64 yearsP 805 0.10 0.10 1.1 0.9 1.3
< 54 yearsP 815 Ref. Ref. 1.0 Ref.
Seedstock production
No 2021 0.36 0.08 1.4 1.2 1.7 <0.0001
Yes 945 Ref. Ref. 1.0 Ref.

* = a total of 2,966 responses were used in this model

a,b,c = |evels with a common letter were not statistically different by Tukey’s HSD test for multiple comparisons among variable levels

operation in a study of cow-calf producers in Mississippi.!
The association seen between level of education and the out-
comes in Tables 7 and 8 may be explained by considering that
producers with at least a Bachelor’s degree have likely worked
with some type of data in their education, helping them un-
derstand the benefits of CHPR, and especially those collected
in electronic formats. When considering those producers who
had greater odds of using electronic CHPR, responding elec-
tronically to the questionnaire, having access to a computer
likely describes a producer who is comfortable and familiar
with technology in their daily lives. This familiarity with
technology likely explains their willingness to use electronic
CHPR (Table 8). The association between increasing herd size
and odds of using electronic CHPR may be explained by hand-
written records being cumbersome and extensive for large
herds; therefore, producers with large herds likely find elec-
tronic records easier to use and manage, compared to hand-
written records.

Many of the most infrequently collected types of data by re-
spondents to the present study have tremendous value in
monitoring and improving cattle health and production on
cow-calf operations (Table 5). For example, mature cow body
condition score (BCS), mature cow weights, and reproductive
tract scores can all aid in evaluating reproductive efficiency in
a cow-calf herd. According to the 2017-2018 USDA NAHMS Beef
Study, 13.6% of all cattle operations utilized BCS as a means to
improve reproductive efficiency.?® Body condition scoring of
cattle was more prevalent (24.2%) among respondents to the
present study, however BCS was still relatively infrequently
collected compared to other cattle health and production

data. Calf vigor score and teat and udder suspension can be
used to evaluate neonatal calf morbidity and mortality, and
preweaning performance. Hip height and claw set and foot
angle, although useful for any cow-calf herd, are likely most
often collected by seedstock producers as component data for
Expected Progeny Differences (EPD) calculations. It is inter-
esting that claw set and foot angle were the least commonly
recorded type of data; these data are used to quantify foot and
leg conformation, an important component to the beef cow
longevity. Investigators speculate that although many respon-
dents do not objectively record claw set and foot angle, they
likely attempt to evaluate these traits subjectively by evaluat-
ing phenotype when making breeding decisions.

Responses to the present study indicate a need for a simple, ef-
ficient, and convenient electronic method of capturing CHPR.
Although many CHPR-keeping software options are available
today, results of the present study indicate these options are
challenging for respondents to use. Future efforts to develop
novel CHPR-keeping systems should focus on delivering a
simple, effective, and easy-to-use product that is not time con-
suming, or perceived by producers as a challenge to operate.
Investigators speculate that producers who are not currently
collecting cattle health and production data may be difficult to
convince to adopt new record-keeping technology. Efforts to
develop new CHPR software options, as well as to educate pro-
ducers who currently collect CHPR on the use of existing soft-
ware options, should consider producer age, education level,
and type of operation (Table 9). Producers with a Bachelor’s
degree or greater are likely more familiar with data collection
through their education experiences, making them less likely
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Figure 1: Distribution of responses by herd size and whether or not the cow-calf operation is the respondent’s primary
source of income. Percentages are based on the total number of responses for each herd size category.

B Cow-calf operation is primary source of income M Cow-calf operation is not primary source of income
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to find using current CHPR software a challenge. Similarly,
older producers may not be as familiar with technologies
needed to operate electronic CHPR software. Producers not
involved in seedstock production do not have many of the
specific needs of CHPR software (e.g., submitting electronic
animal data for registration purposes or generating EPDs) that
seedstock producers do; therefore, non-seedstock producers
likely find CHPR software a challenge to use simply because
they are not as accustomed to using such programs.

Conflict of interest

The sampling frame for this study was provided by the Nation-
al Cattlemen’s Beef Association (NCBA). The authors declare
no conflict of interest.

Acknowledgments

This work is a contribution of the Beef Cattle Population
Health and Reproduction Program at Mississippi State Uni-
versity, and is supported with funding from the Mikell and
Mary Cheek Hall Davis Endowment for Beef Cattle Health and
Reproduction. Thanks to the National Cattlemen’s Beef Asso-
ciation for providing the survey sampling frame. Thank you
to Dr. Kimberly Woodruff, Dr. Alexis Thompson, Dr. Hannah
Urig, Dr. Darcie Sidelinger, Harley Chase and Kiersten Combs
for assisting with data entry.

Endnotes

aEpi Info 7.2.2.6, CDC, 2018.

bOneTouchPoint, Denver, CO

¢Qualtrics Online, Mississippi State University, Starkville, MS
dMicrosoft Excel, Microsoft Corporation, Redmond, WA

€SAS for Windows v9.4, SAS Institute, Inc., Cary, NC

fBreiner SJ. Perceptions and attitudes of cow-calf producers
towards emerging technologies and policy issues in the beef
cattle industry. Master’s thesis. Kansas State University; 2007.

References

1. Rae DO. Assessing performance of cow-calf operations
using epidemiology. Vet Clin North Am Food Anim Pract.
2006;22(1):53-74. d0i:10.1016/j.cvfa.2005.11.001

2. Janzen ED. Health and Production Records for the Beef
Herd. Vet Clin North Am Large Anim Pract. 983;5(1):15-28.

3. Rupp GP, Field RW. Herd Records and Their Use in Monitor-
ing and Improving Herd Productivity. Proc Am Assoc Bov Pract
Conf1987;(19):172-177.

4. Spire MF. Cow/Calf Production Records: Justification,
Gathering, and Interpretation. Proc Am Assoc Bov Pract Conf;
1991:81-84.

5. Hamilton ED. Standardized Performance Analysis. Vet Clin
North Am Food Anim Pract 1995;11(2):199-213.

6. Smith DR. Field Disease Diagnostic Investigation of Neo-
natal Calf Diarrhea. Vet Clin North Am Food Anim Pract
2012;28(3):465-481. d0i:10.1016/j.cvfa.2012.07.010

7. Smith DR. Field epidemiology to manage BRD risk in beef
cattle production systems. Anim Heal Res Rev 2014;24(6):180-
183. d0i:10.1017/S1466252314000243

14 © COPYRIGHT AMERICAN ASSOCIATION OF BOVINE PRACTITIONERS; OPEN ACCESS DISTRIBUTION.

THE BOVINE PRACTITIONER | VOL. 56 | NO. 2 | 2022


kfgdv
Highlight


8. Waldner CL, Campbell JR. Disease outbreak investigation
in food animal practice. Vet Clin North Am Food Anim Pract
2006;22(1):75-101. doi:10.1016/j.cvfa.2005.12.001

9. Gay JM. Determining cause and effect in herds. Vet Clin
North Am Food Anim Pract 2006;22(1):125-147. d0i:10.1016/j.
cvfa.2005.12.004

10. USDA National Animal Health Monitoring System. Record-
keeping Practices on U.S. Beef Cow-calf Operations. 2007-2008
Beef Study;. Fort Collins, CO; 2011. https://www.aphis.usda.
gov/animal_health/nahms/beefcowcalf/downloads/beef0708/
Beef0708_is_RecordKpg_l.pdf. Accessed May 29, 2019.

11. Jumper WI, Huston CL, Wills RW, Smith DR. Survey of

the cattle health and production record-keeping methods

and opinions of cow-calf producers in Mississippi. Bov Pract
2021;55(1):26-36.

12. Smith GC, Tatum JD, Belk KE, Scanga JA, Grandin T, Sofos
JN. Traceability from a US perspective. Meat Sci. 2005;71(1):174-
193. d0i:10.1016/j.meatsci.2005.04.002

13. Fajt VR, Lehenbauer TW, Plummer PJ, et al. A call to ac-
tion for veterinarians and partners in animal health to collect
antimicrobial use data for the purposes of supporting medical
decision-making and antimicrobial stewardship. J Am Vet Med
Assoc 2022;0nline Fir:1-7. doi:10.2460/javma.21.09.0431

14. American Veterinary Medical Association. Viewpoint: Sup-
port for the Collection of Antimicrobial Use Data for Antimi-
crobial Stewardship https://www.avma.org/resources-tools/
avma-policies/support-collection-antimicrobial-use-data-
antimicrobial-stewardship.

15. Jelinski M, Campbell J, Hendrick S, Waldner C. Survey

of Saskatchewan beef cattle producers regarding man-
agement practices and veterinary service usage Can Vet J.
2015;56(1):66-72.

16. Schulz LL, Tonsor GT. Cow-calf producer preferences for
voluntary traceability systems. J Agric Econ 2010;61(1):138-162.
doi:10.1111/j.1477-9552.2009.00226.x

17. Woolums AR, Berghaus RD, Smith DR, et al. Producer sur-
vey of herd-level risk factors for nursing beef calf respiratory
disease. J Am Vet Med Assoc 2013;243(4):538-547. d0i:10.2460/
javma.243.4.538

18. Jumper WI, Huston CL, Wills RW, Smith DR. Survey of vet-
erinary involvement in management decisions on Mississippi
cow-calf operations Bov Pract. 2021;55(1):37-44.

19. Schreiber-Gregory DN. Multicollinearity: What Is It,
Why Should We Care, and How Can It Be Controlled? SAS
Global Forum Proceedings Session 1404-2017 Orlando,

FL; 2017:1-12. https://support.sas.com/resources/papers/
proceedings17/1404-2017.pdf%0Ahttps://analytics.ncsu.edu/
sesug/2017/SESUG2017_Paper-160_Final_PDF.pdf.

20. Jumper WI, Huston CL, Wills RW, Smith DR. Survey of US
cow-calf producer access to and use of technology for cattle
health and production record-keeping purposes. Bov Pract
2022 in prep.

21. Jumper WI, Huston CL, Wills RW, Smith DR. Survey of vet-
erinary involvement in cattle health and production record-
keeping on US cow-calf operations. Bov Pract 2022 in prep.

22. Kelley K, Clark B, Brown V, Sitzia J. Good practice in the
conduct and reporting of survey research. Int J Qual Heal Care
2003;15(3):261-266. doi:10.1093/intqhc/mzg031

23. Wang M, Schneider LG, Hubbard K], et al. Beef producer
survey of the cost to prevent and treat bovine respiratory dis-
ease in preweaned calves. J Am Vet Med Assoc 2018;253(5):617-
623. doi:10.2460/javma.253.5.617

24. Dillman DA, Smyth JD, Christian LM. Internet, Phone, Mail,
and Mixed-Mode Surveys: The Tailored Design Method 4th ed.
Hoboken, NJ: John Wiley & Sons, Inc.; 2014.

25. Green AL, Carpenter LR, Edmisson DE, et al. Producer
attitudes and practices related to antimicrobial use in beef
cattle in Tennessee. J Am Vet Med Assoc 2010;237(11):1292-1298.
doi:10.2460/javma.237.11.1292

26. Gasbarre LC, Stout WL, Leighton EA. Gastrointestinal
nematodes of cattle in the northeastern US: Results of a
producer survey. Vet Parasitol 2001;101(1):29-44. d0i:10.1016/
S0304-4017(01)00496-4

27. Pirotta M, Gunn J, Farish S, Karabatsos G. Primer postcard
improves postal survey response rates. Aust N Z J Public Health
1999;23(2):196-197. d0i:10.1111/j.1467-842X.1999.th01234.x

28. Church AH. Estimating the effect of incentives on
mail survey response rates: a meta-analysis. Public Opin Q
1993;57(1):62-79. d0i:10.1086/269355

29. Smith MG, Witte M, Rocha S, Basner M. Effectiveness

of incentives and follow-up on increasing survey response
rates and participation in field studies. BMC Med Res Methodol
2019;19(1):1-13. doi:10.1186/512874-019-0868-8

30. Sheikh K, Mattingly S. Investigating non-response bias
in mail surveys. J Epidemiol Commun H 1981;35(4):293-296.
doi:10.1136/jech.35.4.293

31. Etter JF, Perneger T V. Analysis of non-response bias in a
mailed health survey. J Clin Epidemiol 1997;50(10):1123-1128.
d0i:10.1016/S0895-4356(97)00166-2

32. USDA-NASS. January 2021 Cattle Inventory; 2021. https://
usda.library.cornell.edu/concern/publications/h702q636h.

33. USDA NASS. Table 11. Cattle and Calves - Inventory
and Sales: 2017 and 2012. 2017 Census Agric 2017:394-418.
https://www.nass.usda.gov/Publications/AgCensus/2017/
Full_Report/Volume_1,_Chapter_2_US_State_Level/.

34. Wulfhorst JD, Ahola JK, Kane SL, Keenan LD, Hill RA.
Factors affecting beef cattle producer perspectives on feed
efficiency. J Anim Sci 2010;88(11):3749-3758. d0i:10.2527/
jas.2010-2907

35. USDA National Animal Health Monitoring System. Beef
Cow-Calf Management Practices in the United States, 2017 Fort
Collins, CO; 2020.

36. USDA NASS. 2012 Census of Agriculture Highlights: Cattle In-
dustry; 2015. doi:10.4135/9781483346304.n70

37. USDA NASS. Table 69. Summary by Age and Primary Oc-
cupation of Principal Operator: 2012; 2012. https://agcensus.
library.cornell.edu/wp-content/uploads/2012-United-States-
st99_1_069_069.pdf.

38. National Cattlemen’s Beef Association. Industry Statistics.
Beef Industry Overview https://www.ncba.org/producers/
industry-statistics. Published 2022. Accessed February 28,
2022.

39. National Cattlemen’s Beef Association. Chapter 6. Record
Keeping. In: Beef Quality Assurance National Manual; 2019:77-86.

(‘\v’

THE BOVINE PRACTITIONER | VOL. 56 | NO. 2 | 2022

© COPYRIGHT AMERICAN ASSOCIATION OF BOVINE PRACTITIONERS; OPEN ACCESS DISTRIBUTION. 15





