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JA:2021-1. Describing the Burden of
Injuries in the Cattle Feeding Industry
Suraj Adhikari,a Risto Rautiainen,a Mike Keenan,b
and Aaron Yodera*
Introduction: Few research projects have
addressed health and safety issues in the cattle
feeding industry. The Central States Center for
Agricultural Safety and Health (CS-CASH) is
ideally located to conduct such research, as half of
the feedlots in the US are located in the Center’s
region. CS-CASH has funded several pilot projects
addressing the safety and health of livestock
workers, and the research team has experience in
developing, implementing, and evaluating
interventions. In addition, CS-CASH hosted a
roundtable discussion of major stakeholders
regarding the prevention of injuries and illnesses in
the feedlot industry. This project is the first step in
investigating and describing the burden of injuries
in the cattle feeding industry.
Purpose: The long-term goal of this project is to
reduce the burden of injuries and illnesses among
feedlot workers.
Methods: The research team conducted a
systematic review of the literature and available
sources related to counts, rates, severity, lost time,
cost, and indirect consequences of injury and
illness. Multiple sources of information were used
to quantify the burden of injury and illness in the
cattle feeding industry. The burden of injury was
evaluated using collected injury incidence and
characteristics data. Workers Compensation
sources provide data for direct costs: paid benefits
and medical expenses. Indirect cost estimation
methods were reviewed regarding their
applicability to the cattle feeding industry.
Results/Findings: Initial findings from 2014
include an occupational fatality rate of 116
fatalities/100,000 workers in the beef cattle
ranching and farming industries (including
feedyards). This rate was four times higher than the
rate in the agriculture, forestry, and fishing sector
overall (24.9/100,000) and 34 times higher than the
rate in all industries combined (3.4/100,000). The
cattle feedyard subsector also has exceptionally
high non-fatal injury and illness rates. In 2013,
hired workers in the beef cattle ranching and
farming (including feedyards) had a “days away
from work” rate of 258.8/10,000 while the rate for
all industries combined was 99.9/10,000.
Practical Application: Investigating and
describing the burden of injuries in the cattle
feeding industry is the first step in developing

research and education priorities for that industry.
The findings from this study will be used to guide
the development of injury mitigation interventions
and educational programs for the cattle feeding
industry.
KEYWORDS: Injury; data; beef; cattle; animal,
agriculture
aEnvironmental and Occupational Health, University of
Nebraska Medical Center – College of Public Health,
Omaha, Nebraska, USA; bGallagher National Risk Control,
Omaha, Nebraska, USA
CONTACT: *aaron.yoder@unmc.edu; 402.552.7240
Funding: Funding provided by Central States Center for
Agricultural Safety & Health (CS-CASH), NIOSH (U54
OH010162) and In-Kind support from Gallagher National
Risk Control
Conflict of Interest Disclosure There are no conflict of
interests.

JA:2021-2. Dairy Safety Kit: An
Innovative Online Based Training and
Outreach Solution
Elena Austin,a* Amber Adams-Progar,b Idanis
Cruz,a Pablo Palmandez,a Scott Dilley,c and
Michael Yosta
Purpose: Developed in partnership with
Washington State Dairy Federation, Washington
State University, and University of Washington,
the e-learning Dairy Safety Kit (DSK) platform
provides curated content and an interactive
learning experience tailored to Washington dairy
workers. The DSK is organized as a series of
interactive modules targeting training topics
identified through survey of Pacific Northwest
dairy producers.
Methods: Moderators, recruited by the Dairy
Federation of Washington, interact with e-learners,
answer subject-specific questions, and provide
guidance on implementing on-farm training using
module materials. Registered e-learners can selfguide their way through the DSK content, access
and download materials, ask questions, and provide
feedback on material effectiveness and ease of use.
This is a flexible platform that also allows for
dissemination of emerging issues, changes in
regulations, and other critical information.
Practical Application: Evaluation of the DSK will
be conducted through REDCap, a secure web
application for building and managing online
surveys and databases. Evaluation will capture user
experience as well as usage frequency and number
of employees trained using these tools. Evaluation
metrics developed as part of this project will be
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used to refine and inform future training delivery
approaches within this industry.
aDepartment

of Environmental & Occupational Health
Sciences, University of Washington, Seattle, WA USA;
bWashington State University, Pullman, WA USA;
cWashington State Dairy Federation, Elma, WA USA
CONTACT: *elaustin@uw.edu; (206) 221-6301
Funding: Funding and support for this project has been
provided by the State of Washington, Department of
Labor & Industries, Safety & Health Investment Projects.
Support for this work was provided by CDC/NIOSH
5U54OH007544-17.
Conflict of Interest Disclosure The authors have no
financial conflicts of interest to report.

JA:2021-3. Dissemination and Adoption
of AgInjuryNews.org: a Publicly Available
Collection of Agricultural Injury Media
Reports
Richard Burke,* Matthew Pilz, Emily Redmond,
Megan Sauer, and Bryan Weichelt
Purpose: Agriculture, Fishing, and Forestry (AFF)
is the most dangerous occupation in the United
States with 22.8 fatalities per 100,000 workers and
a youth fatality rate of 28.21 per 100,000 workers
as of 2017. As of 2015, the US Bureau of Labor
Statistics’ (BLS) discontinued its Census of Fatal
Occupational Injuries (CFOI), leaving an absence
of a nationally representative agricultural injury
surveillance system. AgInjuryNews.org aims to fill
this gap in AFF injury surveillance through news
media reports. In addition to multiple peerreviewed publications, a 3-week advertising
campaign on Facebook.com was undertaken. This
project investigates and discusses these methods of
implementation, dissemination, and diffusion
throughout the agricultural safety and health
discipline.
Methods: User data were extracted via Google
Analytics from January 27, 2015 to October 1,
2019. Advertising campaign effectiveness was
determined through Facebook and Twitter
integrated analytics. Tweets from October 1, 2018
to October 1, 2019 were coded into themes and
categories and analyzed. Retention is defined as the
ratio of returning users to total users and is
discussed via common behavioral metrics.
Results/Findings: The majority of users were from
major US metropolitan areas and areas home to
large agricultural research centers. High retention
was found in users from areas with a high AFF
population and the presence of National Institute of
Occupational Safety and Health (NIOSH)

agriculture centers. Users from universities and
professional agriculture safety and health networks
stayed on the site longer and had a lower bounce
rate than those from social media. Facebook
advertising attracted many new visitors but had
poor retention and visit duration. Twitter posts with
direct referrals and mentions yielded the highest
engagement rate, while article links yielded the
most impressions.
Practical Application: The AgInjuryNews.org
database can be useful to AFF professionals, and
its continued growth better enables more informed
decision-making and research activities. These
findings better inform the methods and channels to
use when disseminating AFF safety and health
information. Results from this project indicate that
Facebook and Twitter can be useful platforms for
outreach, but strategies that specifically target
agricultural safety and health stakeholders still
need refinement.
KEYWORDS: AgInjuryNews.org; usage; agriculture;
safety; injuries; news clipping
National Farm Medicine Center, Marshfield Clinic
Research Institute (MCRI), Marshfield, WI USA
CONTACT: *Burke.richard@marshfieldclinic.org; 715389-3789
Funding: National Farm Medicine Center, the Marshfield
Clinic Research Institute, the Agricultural Safety and
Health Council of America (ASHCA), the Dean Emanuel
Endowment, and the National Children’s Center for Rural
and Agricultural Health and Safety via the National
Institute for Occupational Safety and Health (NIOSH;
grant number 5U54 OH009568).
Conflict of Interest Disclosure: We have no personal or
financial conflicts of interest to disclose.

JA:2021-4. Quantitative Measurement of
an Ag Center’s Outcomes: The Project
Scoring Matrix
Mary E. Cramer,a* Fernando Wilson,b Mary
Wendl,a Ellen Duysen,c and Risto Rautiainenc
Purpose: The presentation explains the Project
Scoring Matrix (PSM) instrument that was
developed by the Central States Center for
Agricultural Safety and Health (CS-CASH).
Aspects include the instrument development
process, what key outcomes are measured, data
sources, PSM outcomes weighting, and ranking
criteria.
Methods: The PSM took 2 years to develop under
the direction of our health economist, Dr. Fernando
Wilson, and in collaboration with the evaluation
team and CS-CASH leaders. The PSM is an
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innovative instrument that quantitatively scores
and tracks outcomes.
Results/Findings: Findings are used for annual
program improvements. Longitudinal data will
provide the basis for estimating the economic
impact of CS-CASH outcomes using Social Return
on Investment (SROI) analysis.
Practical Application: The PSM has potential for
use in other Centers and is consistent with the
NIOSH focus on outcomes Evaluation.

recovery were created and sent out to over 300 rural
news outlets by UNMC public relations.
Practical Application: CS-CASH and the
Center’s partners have created an agricultural flood
disaster toolkit as a just-in-time resource for
agricultural communities and those providing
health care and clean-up assistance to flood
victims. Having this resource will not only allow
for a more rapid response to flood disasters, it will
also serve as a guide for emergency preparedness.

KEYWORDS: Evaluation; agriculture, project
scoring, Social Return on Investment (SROI)
aCollege of Nursing Science, University of Nebraska
Medical Center, Omaha, NE, USA; b Economics and
Population Health Sciences University of Utah, Salt Lake
City, UT, USA; cCollege of Public Health, University of
Nebraska Medical Center, Omaha, NE, USA
CONTACT: * mecramer@unmc.edu; 402.980.4079 (c)
Funding: Central States Center for Agricultural Safety and
Health NIOSH (U54 OH010162)
Conflict of Interest Disclosure: No personal or financial
conflicts of interest

Central States Center for Agricultural Safety and Health,
College of Public Health, University of Nebraska Medical
Center, Omaha, NE, USA
CONTACT: ellen.duysen@unmc.edu; 402-552-3394
Funding: Research funded by NIOSH Agricultural,
Forestry and Fishing Grant to the Central States Center
for Agricultural Safety and Health (U54 OH010162)
Conflict of Interest Disclosure: Author has no conflict of
interest to disclose.

JA:2021-5. From Mold to Mental Health Creation of an Agricultural Flood Disaster
Recovery Toolkit
Ellen Duysen
Purpose: In March 2019, devastating floods hit the
Midwest. Farming communities were especially
hard hit. In addition to the loss of homes and
buildings, in Nebraska alone there were an
estimated $440 million in crop losses and $400
million in cattle losses. Farmers and ranchers began
dangerous flood clean-up immediately, in many
cases without the proper personal protective
equipment and resources needed for a safe
recovery.
Methods: The safety and health hazards facing
flood ravaged agricultural communities were
quickly identified, including mold exposure,
damaged grain bins, contaminated wells, chemical
spills, animal carcasses, flooded equipment, and
mental stress. The Central States Center for
Agricultural Safety and Health (CS-CASH),
partnering with the University of Nebraska
Medical Center (UNMC), MAP International, and
the AgriSafe Network began a campaign of
education and dissemination of "Safe Flood
Recovery Personal Protective Equipment (PPE)
Kits” and resource materials. A webinar, covering
health and safety hazards in the flood-affected
regions, was created and became an enduring
resource. News articles relating to safe flood

JA:2021-6. Effectiveness of a Low-cost
Intervention: Changes to Cytokines and
Microbiome Among Bioaerosol Exposed
Dairy Workers
Grant Erlandson,a* Sheryl Magzamen,a Julia
Sharp,b Ken Jones,c Matthew Nonnenmann,d
Stephen J. Reynolds,a and Joshua W. Schaeffera
Purpose: Livestock workers experience an
increased burden of bioaerosol-induced respiratory
disease. We have previously demonstrated that
dairy operations generate bioaerosols spanning the
inhalable size fraction. These aerosols contained
complex bacterial communities and inflammagens.
Because those particles with an aerodynamic
diameter between 10-100 μm are known to deposit
in the nasopharyngeal region, we believe that
exposure health outcomes in the upper respiratory
tract are important and need consideration,
especially in the context of the nasal microbiome
(i.e., collection of bacterial communities suggested
to play a key role in health and disease).
Methods: We evaluated the effectiveness of a
hypertonic saline nasal lavage in reducing
inflammatory responses in dairy workers from a
high-volume dairy operation. We collected
inhalable personal breathing zone (PBZ) samples
and pre-/post-shift nasal lavage samples from each
participant over 5 consecutive days. The treatment
group (n=5) received hypertonic saline, while the
control group (n=5) received normotonic saline.
PBZ samples were analyzed for particulate
concentrations and endotoxin using gravimetric
and enzymatic methods, respectively. Pro- and
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anti-inflammatory cytokines (i.e., IL-8, IL-10, and
TNF-) were measured from nasal lavage samples
using a multiplex assay. To measure the air and
nasal microbiomes, lavage and dust samples were
analyzed using 16S rRNA sequencing.
Results/Findings: Inhalable dust concentrations
ranged from 0.15 to 1.9 mg/m3. Significant
differences in pro-inflammatory cytokines were
observed between treatment and control groups for
IL-6. Contrary to the hypothesis, IL-6
concentrations were higher in the treatment group
than the control group. However, the treatment
group had significantly higher IL-10 (antiinflammatory) concentrations than the control
group. Distinct bacterial communities were
observed in pre- and post-shift lavage samples,
with post-shift communities more closely
resembling those found in dust samples.
Practical Implications: Based on pilot results, the
intervention was successful in upregulating antiinflammatory cytokines and promoting changes in
the nasal microbiome. Therefore, more research is
warranted to determine if a hypertonic nasal rinse
is an effective intervention that does not cause
adverse perturbations to the microbiome.
KEYWORDS: Intervention; nasal microbiome; dairy;
inflammation
aEnvironmental and Radiological Health Sciences,
Colorado State University, Fort Collins, CO, USA;
bDepartment of Statistics, Colorado State University, Fort
Collins, CO, USA; cDepartment of Cell Biology, University
of Oklahoma Health Sciences Center, Norman, OK, USA;
dOccupational and Environmental Health, University of
Iowa, Iowa City, IA, USA
CONTACT: *erlandso@colostate.edu; 303-335-8699
Funding: National Institute for Occupational Safety and
Health UO1 grant #1U01OH010840
Conflict of Interest Disclosure There are no conflict of
interests.

JA:2021-7. Compliance with
Recommended Safety Standards among
High-Risk Farm Equipment
Rebekah Estes,* Carri Casteel, Kayla Faust,
Fredric Gerr, and Marizen Ramirez
Purpose:
Tractor
rollovers,
machine
entanglements, and falls have consistently resulted
in high rates of fatal and nonfatal injury on farms.
While rates continue to be high, we know very little
about how compliant machinery and equipment are
with recommended safety standards. This study
examined compliance with recommended safety
standards among 31 farms in Iowa.

Methods: We developed a hazard assessment tool
to evaluate agricultural injury hazards on farms.
We enrolled 31 row crop farms in Iowa between
August and October, 2019. Data collection
included an interview with the farm owner or
operator and an environmental assessment of safety
hazards. We graded various hazards associated
with tractors, entanglements, and falls using
measures of compliance to recommended safety
standards. We also examined the prevalence of
injury to owners or operators, family members,
contract farmworkers, and hired farm hands.
Results/Findings: More than half (52%) of the
farm workers experienced an injury that resulted in
medical attention. Among the 31 farms enrolled,
there were three fatalities related to farm work, all
of which occurred among owners or operators. We
found that 87% of farms were compliant with rollover protective structures (ROPS), and 71% of
farms had a seatbelt in good working condition. For
power take-off (PTO) powered implements, 16%
of farms were compliant with PTO guards. For
fixed implements, such as augers, grain dryers, and
bench grinders, 48% of farms were compliant with
recommended safety standards. Approximately
two-thirds of farms were compliant with ladder
safety, and 45% were compliant with having
handrails at working elevations.
Practical Application: Many of the tractors and
other hazardous equipment were present and
mostly compliant with recommended safety
standards. However, there is clearly a need for
improved compliance with recommended safety
standards among specific hazardous equipment on
the farm. Our hazard assessment tool provides
farmers and other stakeholder with an opportunity
to systematically and comprehensively evaluate
compliance to recommended safety standards.
Occupational Environmental Health, University of Iowa,
Iowa City, IA, USA
CONTACT: *rsestes@uiowa.edu; 205-705-9032
Funding: Great Plains Center for Agricultural Safety and
Health (GPCAH)
Conflict of Interest Disclosure There are no conflict of
interests.

JA:2021-8. Evaluating the SAY National
Clearinghouse
Linda Fetzer,1*Andrea Raygor,2 Andrea Swenson,3
Aaron Yoder4 and Serap Gorucu1*
Purpose: The purpose of this study was to conduct
a formative evaluation to improve the functionality
and usability of the Safety in Agriculture for Youth
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(SAY) Project National Clearinghouse. The SAY
Project is a USDA-NIFA grant, and the evaluation
is being conducted through a grant through the
National Children’s Center.
Methods: A quarterly SAY Clearinghouse eNews
is sent to FFA and 4-H educators in Pennsylvania
and Utah as well as people who have signed up for
the eNews at the National FFA Convention. Four
online surveys were conducted between April 2017
and December 2019 to examine the usability,
structure, and available content of the
Clearinghouse. This information will be formative
evaluation to make improvements to the
Clearinghouse.
Results/Findings: The survey results reflect
responses from those affiliated with FFA and
provides pertinent information about the type and
topics of educational resources that they utilize in
their program. This type of information is useful
when looking at material to include in the SAY
Clearinghouse and the promotion. The alignment
of the SAY Clearinghouse contents to the AFNR
standards was seen positively by the majority of the
respondents. Marketing continues to be a challenge
for the SAY Clearinghouse because only a small
percentage were already familiar with the
Clearinghouse. Those individuals familiar with the
Clearinghouse learned about it through
professional meetings and promotional material.
Respondents indicated their likelihood of using
SAY materials and positively rated the
organization, usability, and range of topics covered
by the Clearinghouse.
Practical Application: Our overall goal is to
reduce the number of injuries and fatalities
associated with agricultural operations. SAY
National Clearinghouse provides access to
agricultural safety and health curriculums and
improved safety and health of youth working in
agriculture.
KEYWORDS: Youth; education; resources; injuryprevention
aDepartment

of Agricultural and Biological Engineering,
Pennsylvania State University, University Park, PA, USA;
bUniversity of Wisconsin Population Health Institute,
Madison, WI, USA; cNational Farm Medicine Center,
Marshfield, WI, USA; dCollege of Public Health, University
of Nebraska Medical Center, Omaha, NE, USA
CONTACT: *lmf8@psu.edu; 814-865-4582 and
*sgk16@psu.edu; 814-863-8124
Funding: This project was funded as part of the National
Children’s Center for Rural and Agricultural Health and
Safety, NIOSH Agricultural Safety and Health Center—
Grant No. 6-U540H009568-10-03. Materials are based
upon work supported by the National Institute of Food

and Agriculture (NIFA), United States Department of
Agriculture, under special project number 2017-4152127121.
Conflict of Interest Disclosure (Indicate any personal or
financial conflicts of interest)

JA:2021-9. Pesticide Label Safety
Information in Spanish and English: In
Your Hand, Anytime & Anywhere
Kit Galvin, Pablo Palmández, and Idanis Cruz
Purpose: The Etiquetas bilingües de pesticidas, or
Bilingual Pesticide Safety project, aims to put
pesticide label health, safety, and environmental
protection information directly into the hands of
end-users — pesticide handlers and managers.
These mobile applications provide producers a risk
management tool for minimizing health, safety,
environmental, fiscal, and reputational risks
associated with pesticide use. The initial spark for
the project occurred in 2006 when formative
research on pesticide safety needs for Washington
State (WA) identified a significant safety barrier:
pesticide labels are in English, while Spanish is the
primary language of most agricultural workers.
Methods: As smart phones and mobile devices
have become essential work and personal tools,
they were selected as the delivery platform to put
this safety information into the hands of end-users.
This bilingual app features the English label
content and true, accessible Spanish translations;
easy iaccess through a menu; and full-function
offline for use on remote farms lacking
connectivity. Research for this translation project
has three phases. Phase 1 (2016): First generation
pilot app (pome fruit) for proof-of-concept. Phase
2 (2018): Second generation β-app for expansion
(tree fruit). Phase 3 (2020–2022): Product upgrades
(WA specialty crops), added features, and
distribution through app stores. Each phase
includes end users evaluating app function,
usability, and translations.
Results: The pilot and ß-apps demonstrated that
the design and user-friendly interface was
appropriate, the translations were excellent
(“[They’re] like the translations I use”), and
stakeholders were eager for full product
availability. Similar results were obtained from the
first user tests for Phase 3. Stakeholders, including
producers, industry organizations, state agencies,
and end-users, are now partners in support of Phase
3 currently underway.
Discussion and Conclusion: With strong industry
support, two apps are now funded for WA.
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¡Etiquetas de pesticides, ahora!™/Pesticide Labels,
Now!™ with safety information from 40 labels
used in apple and pear production will be released
in Winter 2020. The PestiSeguro™/PestiSafe™
app covers labels for WA specialty crops with a 3year staged release starting in 2020. Initially this
app will be available without charge as we develop
a roadmap for future growth and financial
sustainability and build partnerships for these
endeavors.
Pacific Northwest Agricultural Safety and Health Center,
School of Public Health, University of Washington,
Seattle, WA, USA
CONTACT: *kgalvin@uw.edu; 206.616.5850
Funding:
Conflict of Interest Disclosure There are no conflict of
interests.

JA:2021-10. The Epidemiology of AllTerrain-Vehicle Injuries: 2015-2017
Serap Gorucu,a* Bryan Weichelt,b Gerene
Denning,c Charles Jennissen,c and Stephen Oeschd
Purpose: Injuries related to the operation of offroad vehicles (ORVs), including all-terrain
vehicles (ATVs), continue to be a significant public
health concern, especially in rural areas and
agricultural production. In fact, a previous study of
ATV-related occupational deaths utilizing the
Bureau of Labor Statistics’ annual Census of Fatal
Occupational Injuries found 61% were in the
agriculture production industry, and the ATVrelated fatality rate per million workers in
agriculture was 143 times greater than all other
industries. This study was designed to describe the
characteristics of ATV injuries and fatalities by
using three different national databases.
Methods: Data on ATV-related injuries and
fatalities during the years 2015–2017 was obtained
from the Fatality Analysis Reporting System
(FARS), AgInjuryNews.org (AIN), and Consumer
Product Safety Commission's National Electronic
Injury Surveillance System (NEISS).
Results/Findings: We are currently analyzing the
data for this ongoing study. A preliminary analysis
was performed on FARS, AIN, and NEISS for
2015-2017. By using FARS, we identified 1004
ATV roadway fatalities in 974 crashes. These
crashes were mostly single-vehicle (76%) and not
a collision with a motor vehicle (77%;
overturn/rollover, fall from the vehicle, hit fixed
object) crashes. There were 156 fatal and 114 nonfatal agriculture-related ATV injuries by using AIN
dataset. Of these injuries, 46% were to youth aged

16 years or younger, and 25% of the victims were
using ATV for farm work at the time of the
incident. Using NEISS data, an estimated 325,096
ATV-related injuries were treated in U.S.
emergency departments from 2015-2017. Almost
30% of these injuries were to youth aged 16 years
or younger.
Practical Application: By presenting the results
from these three datasets, we are hoping to provide
a more complete picture of the burden of ATVrelated fatalities and injuries. This is much needed
to effectively inform injury prevention efforts in
rural areas and in agriculture.
KEYWORDS: All-terrain-vehicles; injury; safety;
prevention
aDepartment of Agricultural and Biological Engineering,
Pennsylvania State University, University Park, PA, USA;
bNational Farm Medicine Center, Marshfield Clinic
Research Institute 1000 N. Oak Ave., Marshfield, WI, USA;
cDepartment of Emergency Medicine, University of Iowa
Carver College of Medicine, Iowa City, Iowa, USA;
dBethesda, MD, USA
CONTACT: *sgk16@psu.edu; 814-321-2432
Funding: National Farm Medicine Center and the
Marshfield Clinic Research Institute
Conflict of Interest Disclosure The authors have no
personal or financial conflicts of interest to disclose

JA:2021-11. Exposure, Crashes, and
Deaths Related to the Use of All-Terrain
Vehicles for Spraying
Charles Jennissen,a* Kristine Schaefer,Db
Gerene Denning,a and Stephanie Leonardc
Purpose: All-terrain vehicles (ATVs) are valuable
assets on farms and ranches, but are associated with
a growing proportion of U.S. agricultural workrelated deaths and injuries. The objectives of this
study was to investigate the experiences of private
pesticide applicators in using ATVs for spraying
and determine the mechanisms of injury and
contributing factors associated with occupational
deaths while spraying with ATVs.
Methods: Participants of the Iowa 2015-2016
Private
Pesticide
Applicator
Continuing
Instruction Course were questioned about their use
of ATVs for spraying and their crash experiences
on their course evaluation forms. In addition, the
Iowa Fatality Assessment & Control Evaluation
(FACE) program database was utilized to identify
occupational ATV sprayer-related deaths from
1996-2014. Descriptive analyses were performed.
Results/Findings: A total of 6,344 private
pesticide applicators completed the course and
evaluation form. Nearly two-thirds (65%) reported
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having used an ATV for spraying herbicides. Of
these, 8% had been in a crash while spraying with
an ATV. All occupational ATV-related deaths in
the FACE database from 1996-2014 (N=29) were
in agriculture. Over two-fifths of the fatalities
involved a sprayer, with ten occurring while
spraying with an ATV. Of these ten deaths, eight
were male, and one-half were 70 years-of-age and
older. All crashes occurred during the day, but
many victims were found hours after the event. All
fatalities involved a rollover with the individual
being pinned under the ATV resulting in
compression asphyxia. Eight involved sloped
terrain or a ditch, and in the other two the slope of
the terrain was not known/recorded. None of the
crashes were witnessed or known to involve
alcohol.
Practical Application: Spraying with ATVs
appears to be major risk factor for ATV-related
occupational death. Older applicators may be at
greater risk, and spraying on sloped terrain is a
major contributing factor. Tanks mounted on the
rear rack and the shifting of tank fluid likely cause
changes in the center of mass, which are conducive
to ATV rollover. Agricultural workers who utilize
ATVs for spraying should be targeted for safety
education. Courses required for pesticide
application may be an important venue to impart
this instruction.
KEYWORDS: All-terrain vehicles; spraying;
agricultural work; fatalities; injury prevention
aDepartment of Emergency Medicine, University of Iowa,
Iowa City, IA, USA; bDepartment of Entomology, Iowa
State University, Ames, IA, USA; cDepartment of
Occupational and Environmental Health, University of
Iowa, Iowa City, IA, USA
CONTACT:*charles-jennissen@uiowa.edu; (319) 3848468
Funding: The Iowa FACE Program (Iowa Department of
Public Health) was funded by CDC/NIOSH, U60OH008460
(a continuation of a project started 02/01/95).
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JA:2021-12. How to Increase ATV Safe
Riding Behaviors in Youth: FFA Members
from Across the Country Respond
Charles Jennissen,a* Nicholas Stange,a Cole
Wymore,a Mitchell Hooyer,b Pam Hoogerwerf,c
Lauren Mulfordc and Gerene Denninga
Purpose: All-terrain vehicles (ATVs) are a
significant source of rural injuries and deaths. Few
studies have examined the best methods to improve
adolescent ATV safety practices from the target

audience’s perspective. The study’s objective was
to explore youth’s thoughts regarding how they
might be best reached and persuaded to ride ATVs
more safely.
Methods: Attendees of three ATV safety
workshop sessions at the 2018 National FFA
Convention answered provided questions after
facilitated discussion. Qualitative analysis of
responses was independently performed by three
research team members, and differences in coding
were resolved through an iterative process.
Descriptive and comparative analyses of responses
were performed.
Results/Findings: 309 FFA members from 62
clubs participated (29 states). Almost all clubs
stated that one reason most youth don’t ride ATVs
safely is because of personal beliefs (e.g.
inconvenient/not as enjoyable to ride safely).
Almost three-fourths stated that an unsafe riding
behavior young people would be most
likely/willing to change was wearing a helmet. The
safety behaviors that youth thought their peers
would be least willing to change were traveling at
lower speeds and not carrying passengers. Over
one-half of the clubs stated that one of the best
places to reach youth was at schools; the second
most frequently mentioned was social media.
Safety presenters that clubs felt youth would be
most likely to listen to were peers and those just
slightly older than the target audience. Other
presentation groups frequently mentioned were
crash survivors and those whose loved ones had
been injured or died in ATV crashes. A variety of
celebrities and authority figures were also
suggested. Activities thought to be most effective
at promoting safe riding were presentations with
real-life injury examples including videos that
might create a “fear factor,” and hands-on
activities. FFA clubs responded that the least
effective methods were lengthy, non-interactive
presentations and printed materials with lots of
facts/statistics.
Practical Application: Youth have strong
opinions regarding injury prevention information
delivery, and what is likely to result in behavioral
change. Our study provides important data
regarding not only ATV safety information
delivery, but other agricultural injury prevention
messaging to youth as well.
KEYWORDS: All-terrain vehicles; adolescents; rural;
FFA; injury prevention; messaging
aDepartment of Emergency Medicine, University of Iowa,
Iowa City, IA, USA; bUniversity of Iowa Carver College of
Medicine, Iowa City, IA, USA; cUniversity of Iowa Stead
Family Children’s Hospital, Iowa City, IA, USA
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Funding: This research was supported by funding from
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JA:2021-13. Recreational Off-Highway
Vehicle Exposure, Safety Behaviors and
Crash Experiences Among Iowa FFA
Members
Charles Jennissen,a* Kristel Wetjen,b Pam
Hoogerwerf,c Lauren Mulford,c Karisa Harland,a
and Gerene Denninga
Purpose: Recreational off-highway vehicles
(ROVs) have become increasingly popular, but no
studies have examined the safety issues and
experiences of rural teens while operating ROVs.
Methods: Attendees of the 2015 and 2016 Iowa
FFA Leadership Conference were surveyed on
ROV use frequency, the safety behaviors practiced,
and the crashes and injuries experienced.
Descriptive and comparative analyses were
performed.
Results/Findings: 2075 surveys were analyzed.
Most respondents were 15-18 years of age, and
55% were female. The residence of participants
included on a farm (51%), in the country but not a
farm (20%), and in town (29%). Over four-fifths
had been on an ROV, and 66% and 81% reported
riding an ROV in the past year for occupational and
recreational purposes, respectively. Many were
frequent riders, with 50% and 36% of those who
rode for occupational and recreation purposes,
respectively, being at least weekly riders. The most
frequent work tasks performed by youth with
ROVs included transportation, checking fields and
livestock, and working on fences. Those reporting
that their families owned an ROV (35% overall)
varied by place of residence (Farm > Country Not
Farm > Town, p<0.001). Over 95% and over 75%
of ROV riders reported traveling on unpaved and
paved public roads, respectively, in the past year.
Many were at least weekly riders on public roads.
About 80% stated they never or almost never wore
a helmet, and nearly half stated they never or
almost never wore the seat belt/safety harness
when riding an ROV. In the year prior to taking the
survey, 14% of those riding for occupational
purposes and 12% of those riding for recreational
purposes were involved in at least one ROV crash.
Collision with an object was the most common
crash mechanism (~42%), followed by a rollover

(~38%). About 15% of those having a crash in the
past year sought medical attention for injuries.
Practical Application: Iowa FFA members have
high exposure to ROV riding, and both unsafe
riding behaviors and crashes are very common.
Interventions to increase ROV safety awareness
and safe riding behaviors in children and
adolescents are urgently needed, especially in rural
areas.
KEYWORDS: Recreational off-highway vehicles;
utility task vehicles; side-by-sides; rural; safety
behaviors; crashes
aDepartment of Emergency Medicine, University of Iowa,
Iowa City, IA, USA; bDivision of Pediatric Surgery,
Department of Surgery, University of Iowa, Iowa City, IA,
USA; cUniversity of Iowa Stead Family Children’s Hospital,
Iowa City, IA, USA
CONTACT: *charles-jennissen@uiowa.edu; (319) 3848468
Funding: This research was supported by funding from
Grinnell Mutual.
Conflict of Interest Disclosure: Authors have no
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JA:2021-14. OSHA and AG: An Industry
Training Program for Agricultural
Workers and Supervisors
S. Dee Jepsen
Purpose: An OSHA 10-hour General Industry
program, taught by OSHA Outreach Instructors,
was developed at OSU with application to
agricultural environments. As a voluntary program,
the course teaches the workforce, as well as owners
and supervisors, best management practices
regardless of their agricultural or small business
exemption status with Department of Labor. Upon
completion, participants receive a DOL recognized
certificate, before going towards other specific
training, i.e. respiratory fit testing and confined
space permit entry. This course is also appealing to
OSHA Outreach trainers working in agriculture as
model training program for replication in their
geographic region.
Results/Findings: The course was developed in
2013 to enhance agricultural collegiate students’
understanding of safety and health principles. It
provided a training certificate beyond their credits
earned towards graduation. The OSU Ag Safety
resident instruction course has an annual
enrollment between 45 - 65 students, involving
both graduate and undergraduate students.
Pilot tested under a sponsored USDA-NIFA
initiative, the Safety in Agriculture for Youth
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project enabled the course to transcend into
secondary schools both online and in-person.
Nearly 200 teen workers received their OSHA
industry cards in the last year through classroom
instructors. The curriculum is a modified version of
the collegiate course, based on age-appropriate
tasks and occupational exposures for teen workers.
The community-based OSHA and AG program
provides adult outreach education with the same
10-hr certification. This program is designed for
owners, operators and supervisors to increase their
understanding of basic occupational principles
with best management practices. More than an
injury prevention program, this course provides
employers with strategies to make efficient and
targeted changes to how they approach
occupational safety decisions with their employees
using administrative controls, engineering
practices and education.
Practical Application: Using a combination of
topics approved in the OSHA Outreach course,
there is opportunity to teach producers about
occupational risks while creating a culture for
safety. Likewise, the course satisfies the training
requirements imposed by OSHA on those nonexempt production agricultural farms, grain
handling facilities, orchards and vegetable
operations. As a wholistic training program for
employees and managers, agricultural producers
understand their role in hazard identification and
injury prevention practices.
KEYWORDS: Agriculture; occupational; safety;
training; OSHA
Department of Food, Agricultural and Biological
Engineering, The Ohio State University, Columbus, OH,
USA
CONTACT: jepsen.4@osu.edu; (614)292-6008
Funding: USDA-NIFA # 2013-41521-20946
Conflict of Interest Disclosure: No personal or financial
conflicts of interest

JA:2021-15. Respiratory Exposures and
Diseases Among Agricultural Workers in
The Central States Region of the United
States
Anthony Johnson Jr and Risto Rautiainen*
Purpose. The Central States Center for
Agricultural Safety and Health (CS-CASH)
conducts surveillance to characterize occupational
injury and illness frequencies, exposures, and
preventive practices among farm and ranch
operators in the central United States. This report

focuses on respiratory diseases and associated
exposures and preventive factors.
Methods. The CS-CASH Farm and Ranch Health
and Safety Survey was sent to randomly selected
farmers and ranchers with an email address and
farm sales exceeding $5000 per year; 22,440 by
email (online survey) and 16,826 by mail
(hardcopy form). The survey region consisted of
Iowa, Kansas, Minnesota, Missouri, Nebraska,
North Dakota, and South Dakota. Risk factors for
respiratory disease (all combined, except chronic
obstructive pulmonary disease) were evaluated
using logistic regression.
Results. A total of 3,277 usable responses
(response rate 19.47%) were received. The
prevalence of respiratory diseases diagnosed by a
physician were: asthma, 4.22%; farmer's lung,
2.22%; sinus disease (sinusitis), 4.75%; nasal
inflammation/ runny nose (rhinitis), 5.25%; and
environmental allergies, 8.27%. The following
exposures significantly increased the odds of
having a respiratory disease: exposure to
grain/feed/hay dust (Odds Ratio (OR): 2.15);
animal confinement dust (OR: 1.57); road dust
(OR: 2.03); manure and silage gasses (OR: 1.64),
anhydrous
ammonia
(OR:
1.47);
fuels/solvents/paints (OR: 1.82); having cow/calf
operation (OR: 1.26); growing wheat (OR: 1.28);
and growing canola (OR: 1.70).
Practical
Application.
These
findings
demonstrate the need for effective methods to
control dust and gas exposures to reduce the risk of
respiratory diseases among farmers and ranchers.
KEYWORDS: Agriculture; respiratory; exposure;
disease; safety; risk
Department of Environmental, Agricultural and
Occupational Health, College of Public Health, University
of Nebraska Medical Center, Omaha, NE, USA
CONTACT: *rrautiainen@unmc.edu
Funding Grant sponsor: CDC/NIOSH; Grant number: U54
OH010162.
Conflict of Interest Disclosure: None

JA:2021-16. A Roadmap for Delivering
Child Care in Agricultural Communities
Amy Liebman,a* Marsha Salzwedel,b Juliana
Simmons,a Katherine Kruse,a and Barbara Leeb
Purpose: The “Protecting Children While Parents
Work in Agriculture” project aims to establish safe
and nurturing environments for farmworker
children while their parents work. Access to good
childcare aids worker recruitment, improves
retention, and boosts morale. However, childcare
services are sometimes nonexistent, cost
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prohibitive, or not available when needed.
Ensuring adequate services is best accomplished
when childcare providers, agricultural employers,
and farmworker parents work together. The
Roadmap for Delivering Child Care in
Agricultural Communities (Roadmap) was
developed to facilitate this collaboration.
Results/Findings: This project conducted focus
groups, surveys, and interviews with agribusiness
representatives,
childcare
providers,
and
farmworker parents. This formative research found
that 90% of surveyed agribusinesses believe
providing childcare services to employees’
children fosters a more stable workforce, improves
employee morale, and enhances company
reputation. About half indicated they need
guidance on how to implement these services.
Interviews with childcare providers indicated that
access to childcare could improve with
representation by the grower community.
Farmworker parents stated they were more likely
to choose a job in a location with childcare
services, and more women would choose to work
if childcare was available. With these findings, the
project team drafted the Roadmap, a step-by-step
guide for developing childcare facilities and
improving existing childcare services and access to
services. It also includes evidence supporting
successful agricultural safety and health
interventions and how adequate childcare is a
beneficial investment for agribusinesses and
farmworkers alike. It was reviewed by childcare
providers, growers, and farmworker advocates,
who all agreed the Roadmap is a useful resource
they recommend to others. The project team used
their feedback to refine the Roadmap language and
content and provide recommendations for
dissemination. To promote this to key stakeholders,
the team developed a promotional video, social
media toolkit, and a media release.
Practical Application: Growers and other
stakeholders can use the Roadmap to facilitate
improved access to childcare services for their
employees, including creating new childcare
options. Stakeholders are encouraged to distribute
this handbook in regions with large numbers of
hired agricultural workers and to facilitate linkages
between growers and childcare providers.
KEYWORDS: Agriculture; child care; agribusiness;
farmworkers
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JA:2021-17. Safe Use of ATV:s –
Development of a Warning System
Peter Lundqvist
Purpose: ATVs and other small rollover prone
vehicles show high risk of accidents from rollover,
which can cause severe injuries and death.
According to Swedish data there were 37 killed per
100,000 vehicles compared to 2 per 100,000
vehicles for ordinary cars. In 70% of the on road
accidents and in 60% of the terrain accidents,
rollover was the reason. The ATV is prone to
rollover, and the driving style influences the
vehicle stability. Training, active driving style, and
wearing a helmet will increase the possibilities to
avoid accidents and severe injury. Except for the
use of helmet and other personal equipment for
protection, the use of passive rollover protection
devices is recommended. The Swedish national
strategy for increased ATV safety recommend
alcohol interlocks, electronic stability systems, and
rollover warning as examples of safety devices for
ATVs. The aim of this project was to evaluate if a
concept for rollover warning could reduce the
number of injuries with ATVs and other small
vehicles. The study was carried out in cooperation
with professionals using ATVs in their ordinary
operations. The overall aim was to analyze and
suggest active safety solutions that can reduce the
number of injuries with ATVs and other small
rollover prone vehicles.
Methods: Field studies proceeded in parallel with
the development of the prototypes. The field
studies included a broad group of users, like
farmers, reindeer farmers, forestry work, horse
business, and technical maintenance.
Results/Findings: The test subjects answered a
questionnaire, of which 92% declared previous
experience of driving an ATV, and 60% declared
some kind of formal education. More than onethird (36 %) declared earlier rollover accident or
near accident. Of the test subjects, 75% declared
that the rollover prototype worked well or very
well, and 80% confirmed that the signal was good
enough. Some have wished for a gradually
increasing auditive signal, as in an ordinary car
parking sensor system. Independent of one another,
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several test drivers have suggested that a warning
system should be possible to adjust depending on
machine, assignment, and driver competence.
Practical Application: A warning system for users
of ATV:s could be helpful both for professionals as
well as beginners and could as well reduce the
number of roll-over incidents and serious injuries.
KEYWORDS: ATV; safety; injury prevention;
warning system
Department of Work Science, Business Economics and
Environmental Psychology, Swedish University of
Agricultural Sciences, Alnarp, Sweden
CONTACT: *peter.lundqvist@slu.se; +46707296115
Funding: The SLO-fund and the Swedish Transport
Administration
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JA:2021-18. Health & Safety Education in
Swedish Agricultural Schools
Peter Lundqvist* and Eva Goransson
Purpose: Agriculture and forestry is still one of the
sectors with the highest rate of work-related
injuries, and it is essential that future farmers and
employees in the agricultural sector, at an early
stage, gain knowledge and insight into the
importance of the work environment for safe,
secure, and good working conditions in order to
create an improved safety culture. The purpose of
this study was to survey and analyze the
occupational health and safety education provided
at Swedish agricultural high schools (16-19 yearsof-age).
Method: All 29 schools with agricultural programs
received surveys, with slightly different content for
principals, operating managers, teachers, and
instructors with questions about education,
teaching materials, communication, and related
issues.
Results/Findings: The results (response rate 33%)
showed that the agricultural high schools had a
high standard of safety awareness and wellestablished procedures for injuries and incidents,
and this was well known and perceived as wellfunctioning procedures by the staff in this study,
with a tendency for the instructors to be less
satisfied with the follow-ups and actions taken. The
basic work environment education placed within
the
general
course
“Natural
resources
management”, showed a varying amount of lessons
due to the lack of specified minimum teaching time
and difficulties in finding adequate teaching
material. The widely differing backgrounds of the
teachers and their sometimes low motivation for

owning initiatives to develop this subject, gives
further argument to the need for relevant and
coherent literature. Altogether the results also
indicated that teaching in the subject courses (such
as
“Farm
animals”
and
“Agricultural
mechanization”) generally did not take into
account the evolving role to be played regarding
work environment issues, according to the
syllabus's objective description and central content.
Possible explanations could be teaching materials
lacking connection and update to current course
objectives, individual teachers' interest in the
matter, and/or ambiguities about what is to be
taught in the actual course. The insight into how
important the instructors or trainers in the practical
farming at schools are as role models should lead
to increased focus on training them further in health
& safety issues.
Practical Application: The results of this study
show that the education regarding health & safety
at agricultural schools has some problems
regarding the amount and quality of the content.
There is a need for improvements and it needs to be
further prioritized in the agricultural schools which
often form the basic knowledge for the future of
our farmers.
KEYWORDS: Health & safety; agriculture;
education; Sweden
Department of Work Science, Business Economics and
Environmental Psychology, Swedish University of
Agricultural Sciences, Alnarp, Sweden
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JA:2021-19. Developing a Social
Marketing Intervention for Heat Safety
Among Florida Tomato Harvesters:
Preliminary Findings of Formative
Research
Maria C. Morera,a* Paul F. Monaghan,a J. Antonio
Tovar-Aguilar,b and Fritz M. Rokac
Purpose: Despite recent improvements in the
quality and availability of educational materials to
promote heat safety in agriculture, success in
addressing the factors that inhibit adoption of selfprotective practices among farmworkers remains
limited. Social marketing interventions can address
gaps
between
safety
knowledge
and
implementation by targeting segmented audiences
with tailored behavioral products that compete with
comfortable yet potentially harmful alternatives.
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The purpose of this study was to collect
preliminary biological and survey data during a 5day period in the spring of 2019 to identify
hydration
levels,
perceptions,
attitudes,
knowledge, and behaviors associated with the
prevention of heat related illness (HRI) among 29
tomato harvesters in southwest Florida.
Methods: Urine samples were collected before and
at the end of each workday. Survey data were
collected at baseline and at the end of each
workday. Reagent strips were used to assess urine
specific gravity, a measurement of hydration status.
Descriptive
statistics,
relative
frequency
distributions, and bivariate correlation analysis
were used to summarize the data.
Results/Findings: Results showed that a majority
of study participants were slightly or not at all
concerned about becoming ill from the heat while
working despite wide prevalence of HRI
symptoms. On average, participants were
hypohydrated both at the start and end of each
workday. Certain cooling practices, such as
consumption of electrolyte drinks, tended to be
implemented at the onset of HRI symptoms. More
than 75% of the harvesters typically avoided taking
any rest breaks. Yet all had received some form of
heat safety training; knowledge test scores
averaged 78%. Findings suggest safety behaviors
had more to do with the amelioration of HRI
symptoms than with training and knowledge.
Practical Application: To effectively encourage
heat safety among Florida tomato harvesters, social
marketing efforts must shift current behaviors from
a reactive to a preventive orientation.
KEYWORDS: Heat-related illness; farmworkers;
safety; social marketing
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JA:2021-20. Source Attribution of MRSA
Exposure and Carriage Among Dairy
Workers
Jessica Nunez,* Stephen J. Reynolds, Bledar Bisha,
and Joshua W. Schaeffer
Purpose: Dairy farmers experience a heavy burden
of bioaerosol-related respiratory ailments.
Bioaerosols are known to contain inflammagens
(specifically endotoxin), and a diverse bacterial
community that is associated with upper
respiratory
inflammation
and
pulmonary
decrement among workers. However, identifying
casual agents (beyond endotoxin) is still an area
that warrants further research. Industrialization and
modernization of the dairy industry has led to
dramatic
changes
in
production,
work
organization, and tasks. Consequently, exposure
patterns have been altered. Recently, we
demonstrated that the mass of dairy bioaerosols is
predominantly present in particle size ranges that
span 10-100 μm in aerodynamic diameter; these are
known to deposit in the upper respiratory system
(i.e., the nasopharyngeal region). The nose contains
complex bacterial communities, and this
microbiome may play a role in the inflammatory
response to bioaerosols. Recently, the nasal
microbiome in dairy farmers was shown to contain
over two times the bacterial diversity (and
abundance) as compared to non-farmers. It is
believed that this diversity is protective against the
colonization
of
methicillin-resistant
Staphylococcus aureus (MRSA). In contrast,
persistent nasal carriage of MRSA, specifically
livestock-associated strain, has been demonstrated
in swine production workers. Recent evidence
shows an increase in soft tissue infections caused
by livestock associated (LA)-MRSA among at risk
populations. The objective of this research was to
characterize the presence and carriage of
Staphylococcus spp. with a focus on LA-MRSA in
the nose of dairy workers.
Methods: We collected nasal lavage samples
before and after each shift across 5 consecutive
days. The presence of MRSA in each sample was
evaluated
using
culture-based
methods,
specifically tryptic soy agar, mannitol salt agar,
Chromagar Staph Aureus, and Chromagar MRSA
II. Antibiotic sensitivity was conducted using
Kirby Disc Diffusion method using tetracycline,
vancomycin, and cefoxitin. Further genetic MRSA
confirmation is to be accomplished using PCR and
MALDI-TOF.
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Results/Findings: To date, up to 4% of
participants were identified to be carriers of
MRSA, and up to 16% of participants were
identified to be carriers of Staphylococcus aureus.
Based on the results from selective media, the
MRSA is attributed to mixed sources, including
livestock. Confirmation of these isolates will be
conducted
using
matrix-assisted
laser
desorption/ionization
time-of-flight
and
polymerase chain reaction methods.
Practical Application: Based on previous pilot
studies and initial results, further investigation into
LA-MRSA prevalence among dairy workers is
needed to help inform control strategies.
KEYWORDS: Exposure; dairy workers; livestockassociated MRSA; nasal lavage; microbiome
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JA:2021-21. Improving Safety and Health
in the Cattle Feedyard Industry
Jill Oatman,a* Athena Ramos,b Mike Keenan,c and
Aaron Yoderb
Introduction: In 2014, the occupational fatality
rate was 116 fatalities/100,000 workers in the beef
cattle ranching and farming industries (including
feedyards). This rate was four times higher than the
rate in the agriculture, forestry, and ﬁshing sector
overall (24.9/100,000), and 34 times higher than
the rate in all industries combined (3.4/100,000).
The cattle feedyard subsector also has
exceptionally high non-fatal injury and illness
rates. In 2013, hired workers in the beef cattle
ranching and farming (including feedyards) had a
“days away from work” rate of 258.8/10,000, while
the rate for all industries combined was
99.9/10,000. The Central States Center for
Agricultural Safety and Health (CS-CASH) is
ideally located to conduct such research, as half of
the feedyards in the United States are located in the
Center’s region.
Purpose: The propose of this project is to reduce
the burden of injuries and illnesses among feedyard
workers by developing, implementing, and
evaluating a comprehensive feedyard safety and
health training program.
Methods: The Specific Aims of this project are to
develop and implement a comprehensive feedyard
safety and health training program and evaluate the

efficacy of the comprehensive feedyard safety and
health training program.
Results/Findings: This project is research in
progress. A portion of the comprehensive feedyard
safety and health training program, known as the
Feedyard 15, have been created, and trainings with
the Feedyard 15 materials have begun at several
feedyards in the CS-CASH region.
Practical Application: This project is developing
high quality safety and health materials through a
consensus process that involves stakeholders from
the feedyard industry. Once tested in a subset of the
industry, they will be available industry wide.
KEYWORDS: Feedyard; feedlot; beef; safety; health;
training
aEnvironmental and Occupational Health, University of
Nebraska Medical Center – College of Public Health,
Omaha, NE, USA; bCenter for Reducing Health Disparities,
University of Nebraska Medical Center – College of Public
Health, Omaha, NE, USA; cGallagher National Risk
Control, Omaha, NE, USA.
CONTACT: *jill.oatman@unmc.edu; 308.870.5291
Funding provided by Central States Center for
Agricultural Safety & Health (CS-CASH), NIOSH (U54
OH010162) and In-Kind support from Gallagher National
Risk Control
Conflict of Interest Disclosure There are no conflict of
interests

JA:2021-22. Digital Migration: Will Digital
Technologies Transform Hazard Risk
Assessment Among an Emerging
Agricultural Workforce?
Michael L. Pate,a* Nathan Moyer,b Serap Gorucu,c
and Casper Bendixsend
Purpose: This presentation focuses on
implementation of digital technologies and mobile
devices to transform hazard risk assessment among
agricultural workers. Many hazard risk
assessments have traditionally been paper-based.
Often these instruments require instruction and
practice to effectively use them. SaferFarm.org
website was launched to assist those working in
and around production agricultural worksites with
properly identifying and assessing injury risks
using digital media accessible through mobile
devices. Moving assessment tools to a digital
platform signals advancement in safety and health
management tools. However, an emerging
workforce, who are often referred to as digital
natives, may ultimately hold insights to the
functionality and accessibility of the mobile
friendly hazard assessment tool.
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Methods: An informational presentation was
developed by the authors and delivered to youth
engaged in FFA and 4H. Participants were from
Pennsylvania and Utah. After the presentation,
participants were recruited to register for the
SaferFarm.org tool. Students practice the functions
of the tool assessing one tractor, one PTO-powered
machine, and one agricultural structure.
Participants then completed a user experience
survey.
Results/Findings: Preliminary results showed that
nearly one-half of participants (46%) indicated
“it’s okay” when asked if the resource was
interesting to use. Only 28% of participants
indicated they were able to add the names of
tractors, machines, and structures very easily.
Fewer than a quarter of participants (16%)
indicated that the prompts were very useful in
helping them understand what to do. Almost half
of participants (48%) indicated the features and
components worked at an average speed.
Practical Application: This tool is valuable and
addresses the need for relevant and real time risk
assessment on farms among new, young, less
experienced workers. Incentives or intrinsic
motivation to use the tool should be considered by
management
personnel.
Connecting
risk
assessment/management
and
successful
agricultural careers will provide practical methods
for improving worksite safety.
KEYWORDS: Worker training; injury risk
assessment; mobile technologies
1Agricultural Systems Technology, Utah State University,
Logan, UT, USA; 2Agricultural Economics, Sociology and
Education, Penn State University, University Park, PA,
USA; 3Agricultural and Biological Engineering, Penn State
University, University Park, PA, USA; 4National Farm
Medicine Center, Marshfield Clinic, Marshfield, WI, USA
CONTACT: *michael.pate@usu.edu; 435-797-0989
Funding: This project was funded as part of the National
Children’s Center for Rural and Agricultural Health and
Safety, NIOSH Agricultural Safety and Health Center—
Grant No. 6-U540H009568-10-03.
Conflict of Interest Disclosure: None

JA:2021-23. Ideal Tracking and Analytics:
Incorporating Modern Toolsets to
Enhance Analysis of User Acquisition and
Behavior on AgInjuryNews.org
Matthew Pilz,* Rick Burke, Emily Redmond,
Megan Sauer, and Bryan Weichelt
Purpose: Enhanced monitoring of user acquisition
and online use patterns throughout the
AgInjuryNews.org data repository is imperative
toward understanding overall website usage,
trends, and behavior. This study examines how
implementing refined, modernized analytical
toolsets can provide more granular and versatile
tracking of data and, in turn, reveal new focus areas
to maximize effectiveness of data dissemination to
end users.
Methods: Collection of analytical data was
expanded from its original rudimentary form to
include advanced capabilities of Google Tag
Manager (GTM), beginning October 18, 2019.
This solution allows real-time, adaptable tracking
of all operations and actions across the website.
GTM also provides enhanced tie-ins with social
media referrals and advertising campaign events.
By using GTM as the new baseline analytics
foundation, it becomes possible for ad-hoc
integration of over 50 third-party analytical
components and services.
Results/Findings: The post-GTM dataset has not
yet matured; more time and website traffic is
needed to develop a comprehensive picture of
overall usage behavior to optimize the content and
user experience. Preliminary analysis has led to the
discovery of common user actions including
specialized filtering of injury data by age group and
number of victims, as well as common search
queries including “Tractor” and “Silo.” We have
also observed retention deficits by users who arrive
initially through social media campaigns versus
organic return-visitor traffic.
Practical Application: Evaluating the GTMbased analytical dataset of AgInjuryNews.org
allows for a deeper understanding of trends and
behaviors relating to agricultural injury research.
The findings help determine strengths and
weaknesses in our existing web interface so
refinements can be made to improve user retention
and website functionality. For instance, by
studying commonly searched topics and filter
options we can better target social media ads and
encourage more organic return-visitor traffic. This
knowledge allows us to refine future campaigns
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and tailor first-time visitor experiences to better
engage and retain our prospective audience.
KEYWORDS: Google Analytics; Google Tag
Manager; Usage Patterns; User Behavior;
AgInjuryNews.org; Agricultural Injuries
National Farm Medicine Center and the National
Children’s Center for Rural and Agricultural Health and
Safety, Marshfield Clinic Research Institute, Marshfield,
WI, USA
CONTACT: *pilz.matthew@marshfieldclinic.org; 715-3897966
Funding: Funding support was provided through the
National Farm Medicine Center, the Marshfield Clinic
Research Institute, the Agricultural Safety and Health
Council of America (ASHCA), the Dean Emanuel
Endowment, and the National Children’s Center for Rural
and Agricultural Health and Safety via the National
Institute for Occupational Safety and Health (NIOSH;
grant number 5U54 OH009568).
Conflict of Interest: We have no personal or financial
conflicts of interest to disclose.

JA:2021-24. Telling the Story – Using
Storytelling to Disseminate Agricultural
Safety and Health Messaging
Melissa Ploeckelman,a,b* Ellen Duysen,c Scott
Heiberger,a,b Aaron Yoder,c and Stephanie
Leonardd
Purpose: Narrative is perhaps the most basic mode
of human interaction and a fundamental way of
delivering knowledge. Narratives influence
attitudes and change behaviors. NIOSH-funded
agricultural safety and health centers including the
Great Plains Center for Agricultural Health
(GPCAH), the Upper Midwest Agricultural Safety
and Health Center (UMASH), the Central States
Center for Agricultural Safety and Health (CSCASH), and the National Farm Medicine Center
are collaborating on a translation activity to convey
the story of agricultural safety. While statistics and
numbers are important to identify injury trends and
emerging issues related to workplace health and
safety, the Telling the Story Project (TTS) takes a
closer look, creating injury prevention messages
that highlight personal stories based on first-hand
experiences.
Methods: Research indicates that farmers are
more open to safety messages after reading about a
traumatic farm incident, and farmers generally
consider other farmers and agricultural
publications to be trusted sources of information.
Telling the Story Project provides a platform for
agricultural workers, and those impacted by fatal
and non-fatal agricultural workplace injuries

(workers, family and community members), to
share their stories. Told in their own words, these
experiences teach about what went wrong and how
to prevent or avoid similar incidents.
Results: A website was created and serves as a
platform
for
the
personal
narratives
www.tellingthestoryproject.org. A monthly rural
radio program has emerged from this project as
another means to deliver this content effectively.
Links to safety and health information provide
resources for those visiting the website. Evaluation
of stakeholder impact is ongoing.
Practical Application: To further the reach of
these stories, teachers’ guides have been created as
additions to curriculum for FFA and agricultural
safety instructors.
KEYWORDS: Storytelling; agricultural safety; health;
injury; narrative
aUpper Midwest Agricultural Safety and Health Center,
Minneapolis, MN, USA; bNational Farm Medicine Center,
Marshfield Clinic Research Institute, Marshfield, WI, USA;
cUniversity of Nebraska Medical Center, College of Public
Health, Central States Center for Agricultural Safety and
Health, Omaha, NE, USA; dUniversity of Iowa College of
Public Health, Great Plains Center for Agricultural Health,
Iowa City, IA, USA
CONTACT:
*ploeckelman.melissa@marshfieldresearch.org; (715)
389-5387
Funding: Funding for Telling the Story Project provided
through a cooperative agreement from the National
Institutes of Occupational Safety and Health, Agriculture,
Forestry and Fishing Grant to the Upper Midwest
Agricultural Safety and Health Center (U54OH010170),
the Central States Center for Agricultural Safety and
Health (U54 OH010162), and the Great Plains Center for
Agricultural Health (U54 OH007548).
Conflict of Interest Disclosure: The authors have nothing
to disclose.

JA:2021-25. Increasing efficiency and
reliability of agricultural injury and
fatality coding with Standard Operating
Procedures: Lessons learned from
AgInjuryNews.org
Emily Redmond,a*Serap Gorucu,b Megan Sauer,a
Rick Burke,a Matthew Pilz,a and Bryan Weichelta
Purpose: News media reports of agricultural
injuries can be useful to better inform safety and
health stakeholders and prevention efforts. These
data are particularly useful for youth incidents,
since the National Institute of Occupational Safety
and Health discontinued their survey-based
agriculture surveillance program in 2015, leaving a
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gap in reliable, consistent data on both youth and
adult agricultural injuries and fatalities. In this
study we describe how coding data derived from
news reports, with a detailed Standard Operating
Procedure (SOP) and refined inclusion/exclusion
criteria, can lead to more efficient workflows to
capture and code agricultural injury data.
Methods: To capture quality data and improve
inter-rater reliability we employ a multi-coder
process. The first coder enters primary data into the
Case Report Form (CRF), and a second coder
reviews these data points for agreement. While
reviewing for agreement, the second coder
diverges into two other occupational/agricultural
injury coding schemas (Occupational Illness and
Injury Classification System [OIICS] and Farm and
Agricultural Injury Classification [FAIC]) and
employs an additional multi-coder and interrater
reliability process, adding to the multifaceted
workflow and detailed data output. This secondary
coding schema and reliability ratings are discussed
in a separate manuscript. Any discrepancies from
the initial review are then discussed and settled
between first and second coders. All CRFs are sent
to another team member who reviews >10% and
publishes the reports for public use on
AgInjuryNews.org. International cases endure a
similar process, but without OIICS or FAIC
coding. In partnership with the Canadian
Agricultural Safety Association, our team began
Canadian injury report capture and coding in the
fall of 2019.
Findings: We developed a structured and detailed
SOP for coding agricultural data obtained from
news reports. Use of the SOP and refined
inclusion/exclusion criteria were crucial when: 1)
onboarding additional coders; 2) employing
multiple coders; 3) refining search terms in data
collection; 4) coding of emerging technologies and
trends; and 5) improving the efficiency and quality
of the data.
Translation: Coders’ ability to reference a
thoroughly vetted SOP and inclusion/exclusion
criteria may lead to improved data coding for
agricultural injuries and fatalities.
KEYWORDS: Injury surveillance; coding; safety;
injury prevention; agriculture
aNational Farm Medicine Center and the National
Children’s Center for Rural and Agricultural Health and
Safety, Marshfield Clinic Research Institute, Marshfield,
WI, USA; bPenn State University, University Park, PA, USA
CONTACT: *redmond.emily@marshfieldresearch.org;
715-221-6098
Funding: Funding support was provided through the
National Farm Medicine Center, the Marshfield Clinic

Research Institute, the Agricultural Safety and Health
Council of America (ASHCA), the Dean Emanuel
Endowment, and the National Children’s Center for Rural
and Agricultural Health and Safety via the National
Institute for Occupational Safety and Health (NIOSH;
grant number 5U54 OH009568).
Conflict of Interest: We have no personal or financial
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JA:2021-26. Protecting and Promoting
the Health of Young Agricultural Workers
Through Supervisor Training
Diane S. Rohlman,a,b* Shelly Campo,b,c and
Megan TePoela
Purpose: Young workers in agriculture (under 25years-old) are at increased risk for occupational
injuries. In addition to traditional workplace
hazards, fatigue, substance use, and distracted
behaviors are risk factors for injury. While
supervisors can play an active role in protecting
young workers, there are currently no interventions
targeting this group. An online training for
supervisors was developed using a Total Worker
Health™ framework. The training was evaluated
among those who hire, teach, or supervise young
agricultural workers.
Methods: People who hire, teach, or supervise
young workers were invited to participate in the
online training and research study via email,
conference
handout,
or
word-of-mouth.
Participants were asked to complete a 1-hour
training and surveys at baseline, directly following
the training, and 3 months after the training.
Demographics, workplace factors, and knowledge
of training topics were assessed at all three time
points.
Results/Findings: To date, 102 participants
completed the training and 3-month follow up,
representing 22 states and 2 U.S. territories. Over
half (58%) were agricultural educators; the
remainder were farmers/producers, agricultural
supervisors, and health and safety professionals.
Two-thirds (69%) had supervised young workers
for 5 or more years. Knowledge scores were high,
and at the conclusion of the study, over half (61%)
of participants indicated they would definitely
recommend the training to others. When asked to
indicate how the training most helped them, 29%
of participants cited using a method of training
young workers called “Teach Back.”
Practical Application: The majority of
participants would recommend the training to
others and found training contents applicable to
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their work. All training materials are available for
use in online and classroom-based formats. The
training is available in Spanish and English.
KEYWORDS: Youth; adolescent; supervisor;
farmworkers; agriculture; technology-based
intervention
aDepartment of Occupational and Environmental Health,
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USA; bHealthier Workforce Center of the Midwest,
University of Iowa, Iowa City, IA, USA; cDepartment of
Community and Behavioral Health, College of Public
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Funding: This research was supported by the National
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JA:2021-27. Identifying Future Areas of
Focus for the Grain Handling Safety
Coalition
a,b

b

Josie Rudolphi, Brandi Rylatt,
Catherine Rylatt,b and Robert Aherina,b
Purpose: Moving grain into and out of storage is
recognized as highly hazardous, resulting in
hundreds of injuries and deaths. The Grain
Handling Safety Coalition (GHSC) has been
providing safety and health training to agricultural
workers and farmers since 2010. As the agricultural
industry evolves and changes, so do the agricultural
safety and health training needs. In response, the
GHSC is conducting a formal needs assessment of
training end users to identify the current and
projected agricultural safety and health training
needs in the agricultural industry.
Methods: A needs assessment protocol was
developed to identify: 1) ways to further engage
and serve the following stakeholder groups; youth,
industry, farmers, and extension/education; 2)
geographic areas or regions to expand GHSC’s
reach; and 3) opportunities to expand GHSC’s
capacity for training. A survey was developed to
inform the first two objectives. The survey is being
pilot tested among representatives of the four
stakeholder groups and will be administered in late
spring. Survey sections include attitudes towards
safety trainings, barriers to offering safety training,
and preferred topics and modalities of training.

Interviews with current and previous GHSC
trainers will inform the third objective.
Findings: Results are pending. The findings will
discuss the needs assessment methodology, results
from focus groups, and preliminary survey results.
Translation to Practice: Needs assessments are
important to providing relevant and practical
information and training to end users. Our findings
will inform needs assessment protocol for the
agricultural industry and agricultural safety and
health programming.
KEYWORDS: Grain safety; agricultural safety; needs
assessment; safety training
aUniversity of Illinois at Urbana-Champaign, Urbana, IL,
USA; bGrain Handling Safety Coalition, Springfield, IL, USA
CONTACT: *josier@illinois.edu
Funding:
Conflict of Interest Disclosure: There are no conflict of
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JA:2021-28. The Next Generation of
Agricultural Youth Work Guidelines:
Process and Outcomes
Marsha Salzwedel* and Barbara Lee
Purpose: The goal of this project was to update the
1999 evidence-based North American Guidelines
for Children’s Agricultural Tasks (NAGCAT) into
a mobile-friendly resource that could be widely
disseminated and customized for specific
populations. Research conducted from 2000–2014
confirmed the value of work guidelines in reducing
the risk of preventable injuries for youth working
on farms. However, concerns were raised that few
farm owners/parents were aware of this resource.
These guidelines help supervisors and farm parents
assign work that matches a youth’s abilities with
the hazards of the job.
Methods: A steering committee consisting of farm
parents, supervisors, safety professionals, and
representatives from agribusiness and farm
organizations met in-person and via teleconference
over a 2-year period to guide the updates. They
provided advice on topics, assessed “practicality
vs. science” issues, addressed cultural relevancy,
and guided the overall design/format of the mobilefriendly resource. Content specialists with
expertise in various areas were drawn from across
the United States and used a job hazard analysis
template to update/develop content, based upon the
most relevant, scientifically-sound evidence. A pile
sort was employed to determine categories for the
guidelines. A core team ensured recommendations
were implemented and work was completed.
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Results/Findings: This next generation of
guidelines, known as Agricultural Youth Work
Guidelines (AYWG) accounts for: a) evidencebased recommendations; b) current child
agricultural injury/fatality data; c) changes in
production agriculture; d) lessons learned about
consensus development; e) information technology
and health communications theory/practice; and f)
priority topics. A mobile friendly website was
developed to house 55 guidelines in multiple
formats (interactive, read, print), in three languages
(English, Spanish, French) and allow for choice of
skin tones and equipment colors. Additional
content on benefits of farm work for youth, child
development, supervision, and communication was
created and/or updated. Dissemination of the
guidelines is ongoing. Lessons learned include the
value of steering committees and stakeholder
engagement, challenges in identifying and
employing content consultants and staff, and the
amount of time needed to complete the process.
Practical Application: The use of the AYWGs
will help supervisors of working youth assign
age/ability appropriate work, which in turn will
reduce injuries and fatalities.
KEYWORDS: Youth; work; agriculture; injury;
guidelines
National Children’s Center for Rural and Agricultural
Health and Safety, Marshfield Clinic Research Institute,
Marshfield, WI, USA
CONTACT: *salzwedel.marsha@marshfieldresearch.org;
715-389-5226
Funding: This project was supported with funding from
grant U54-OH009568 from the National Institute of
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from CHS Foundation. The findings do not necessarily
represent the official views of the funders.
Conflict of Interest Disclosure: The authors do not have
any personal or financial conflicts of interest.

JA:2021-29. Surfacing for Strategy:
Organizational Learning for the Strategic
Development of an Expanding NIOSH
AgFF Occupational Health and Safety
Research and Outreach Center
Haaris Saqib,a* Sebastian Galindo,b Tracy Irani,c
Glenn Israel,b and David Diehlc
Introduction: The Southeastern Coastal Center for
Agricultural Health and Safety (SCCAHS) is the
newest NIOSH AgFF research center, established
in 2016. As a young Center with a large mandate,
SCCAHS is learning about itself and its external
environment, so it can develop and position itself

strategically. Added complexity from the Center’s
extensive multidisciplinary nature and internal
make-up spanning six academic institutions, adds
the unique challenge to include participation for
Center-wide planning activities.
Methods: In the summer and fall of 2019, the
Center’s Planning and Evaluation Core led a multiphase ‘surfacing’ activity in which all internal and
multiple external actors' perspectives were
considered through individual interviews and/or
online surveys. These activities focused on
exploring the Center’s development thus far, how
it operates currently, ideas for the future, and an
assessment of perceived external trends. The
combination of both internal and external
perspectives is designed to help the Center
understand the unique perspectives of its
stakeholders while surfacing patterns of
similarities and differences within them. External
participation is uniquely helpful, because it offers
the Center an opportunity to gauge how it is
perceived by the many other stakeholders it
interacts with, as well as to engage with outside
perspectives about external trends. Additionally,
including external stakeholders creates the
opportunity for new and expanded participation in
the organization’s shared future.
Practical Application: Individual participation by
internal and external actors is anticipated to
increase the sense of stakeholder ownership and
empowerment for the Center’s shared future. With
the Center’s first reapplication on the horizon, this
surfacing activity is anticipated to be highly useful
as the Center makes plans to further develop and
expand into its catchment area. The data collected
from this surfacing activity feed into Center
planning activities, where results will be
considered in developing strategic directions for its
2021 funding reapplication.
KEYWORDS: Organizational learning; strategic
planning; SCCAHS; NIOSH.
aMaster of Sustainable Development Practice, University
of Florida, Gainesville, FL, USA; bAgriculutral Education
and Communication, University of Florida, Gainesville, FL,
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Funding: This document was supported by the Grant 1
U54 OH 011230 - 01, funded by the Centers for Disease
Control and Prevention. Its contents are solely the
responsibility of the authors and do not necessarily
represent the official views of the Centers for Disease
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Human Services. The entire cost of the development and
publication of this document was financed with federal
funds. This document was prepared with support from
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the $10 million CDC/National Institute for Occupational
Safety and Health (NIOSH) grant, which funds the
Southeastern Coastal Center for Agricultural Health and
Safety (http://sccahs.org/).
Conflict of Interest Disclosure There are no conflict of
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JA:2021-30. Constant Contact ®
Readership Analytics: Lessons Learned
*

Megan Sauer, Melissa Ploeckelman, Matthew
Pilz, Emily Redmond, Rick Burke, Kyle Koshalek,
Scott Heiberger, and Bryan Weichelt
Purpose: With increased adoption of digital
communications to disseminate agriculturalrelated news and information, it is imperative to
monitor and tailor the content based on actual user
engagement and observed trends. This study
assesses information gleaned through analysis of
available reporting data—views, click-through
rates, mobile access, story popularity—and what
limitations exist within the analytics. Subscribers
are automatically opted in for the e-Newsletter
upon registering for AgInjuryNews.org. We
monitor website and newsletter analytics to better
understand the interests and behaviors of our users
– agricultural safety and health stakeholders – and
which topics engage them.
Methods: The AgInjuryNews.org e-Newsletter
analytics were obtained through the Constant
Contact website. We track user information, date
and time of interaction, as well as topics clicked on.
We also assess all types of engagement rates of
each published issue. We cannot track if users read
the content or simply open the email and then close
it. The open rate is also difficult to interpret, since
certain e-mail servers do not download pictures
within the e-Newsletter automatically, so if a
subscriber does not manually click to download
pictures within the e-mail, the Constant Contact
software will not record it as an opened e-mail.
Results/Findings: The AgInjuryNews Constant
Contact e-Newsletter has been published three
times and key findings include: 1) 81-85% of opens
are through desktop vs. mobile devices, 2) we have
seen a low bounce rate average of 10%, and 3) the
topics of interest, based upon user clicks, include
AgInjuryNews.org, published peer-reviewed
articles, and other farm related fatality reports and
summaries.
Practical Application: By presenting our
Constant Contact lessons learned, we can share
issues found, user behavior data, and what we have
identified to be engaging content topics within this

communications format. The AgInjuryNews
Constant Contact Newsletter helps to keep
registered users informed of pertinent initiative
updates. Other organizations utilizing Constant
Contact
to
regularly
engage
customers/members/readers with their content
could benefit from what we have learned during
this pilot project.
Keywords: Constant Contact; readership behavior;
newsletter; agriculture, injuries, safety, media
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Center for Rural and Agricultural Health and Safety;
Marshfield Clinic Research Institute, Marshfield, WI, USA
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Endowment, and the National Children’s Center for Rural
and Agricultural Health and Safety via the National
Institute for Occupational Safety and Health (NIOSH;
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JA:2021-31. Does the Use of a Nasal
Lavage Intervention Improve Pulmonary
Function for Dairy Workers?
James Seidel,a,b* Grant Erlandson,a,b Julia D.
Labadie,a Sheryl Magzamen,a,b Julia Sharp,a Ken
Jones,c Matthew Nonnenmann,d
Stephen J. Reynolds,a,b and Joshua W. Schaeffera,b
Purpose: Dairy workers are at the frontline of
exposure to bioaerosols, which typically contain
bacteria and associated pro-inflammatory
constituents (e.g., endotoxin). As such, dairy
workers are at an increased risk for respiratory
illness, most likely mediated through a strong
proinflammatory response. Very few studies have
systematically evaluated control strategies to
reduce exposure and improve health. Given
challenges and limitations of implementing
engineering controls, we propose the use of a lowcost and low-burden intervention. Hypertonic
saline (HTS) was recently shown to attenuate
inflammation in trauma patients. Here, we
conducted an intervention to administer HTS in a
nasal lavage to determine if the inflammatory
response was mitigated, and if the airway function
improved among dairy workers.
Methods: Ten participants were recruited from a
large herd dairy and randomly assigned to
treatment (n=5) and control groups (n=5). Each
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participant received normotonic saline (308
mOsm) nasal lavage (NL) before their shift over 5
consecutive days. After each shift, the treatment
group received HTS, while the control group
received normotonic saline. All samples were
analyzed for 10 different cytokines using a
multiplex assay. Spirometry was performed preand post-shift to examine forced expiratory volume
in one second, forced vital capacity and the
subsequent ratio, and peak expiratory flow rate
(PEFR). Personal breathing zone samples for
inhalable bioaerosols were collected across the
work shift; mass concentrations and endotoxin
abundance were determined by gravimetry and a
fluorescent assay, respectively. Statistical analyses
and models were performed using SAS.
Results/Findings:
Differences
in
proinflammatory cytokines were observed. There was
an interaction effect on IL-10 between treatment,
day, and time of day, indicating promotion of antiinflammatory effect. The treatment group
experienced an increase in PEFR change (0.76 L,
p=0.12) near statistical significance; no statistically
significant differences were observed in the other
spirometry measures. Both groups of dairy workers
in this study expereienced less of a decline in crossshift pulmonary function when compared to other
studies.
Practical Application: The HTS nasal lavage is
designed as a low-cost intervention that can be selfadministered before and after every shift across
other agricultural operations. This study was
limited by small sample size and warrants further
investigation.
Keywords: Nasal lavage; intervention; pulmonary
function; dairy workers; cytokines
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JA:2021-32. ATV/Quad Safety Findings
from Evaluation of the Gear Up for Ag™
Program (2018-19)
Carolyn Sheridan,a* David Sullivan,b and Jenna
Gibbsa
Purpose: Recent studies have revealed a 300%
increase in work-related all-terrain vehicle (ATV)
deaths since the 1980s, with the agricultural sector
experiencing 65% of all occupational fatalities. On
farms, the majority of those injured and killed
while riding ATVs are male, and the age group at
highest risk are young adults (ages 16-40). Our
Gear Up for Ag Health and Safety Program™ is
designed for specifically for this age group. The
program has been successfully delivered to high
school and college agriculture students in the
United States, Canada, and abroad. In just over a
year, the program has reached more than 2,200
individuals using non-traditional methods of
education such as interactive demonstrations,
Kahoot surveys, and motion graphics.
Methods The Gear up For Ag™ program
incorporates standardized pre-surveys used to
identify potential on-farm hazards, past
experiences, and to examine health and safety
behaviors. The pre-survey is a guide for cultural
and geographic customization of curriculum. In
2018–2019, 70% of students in five countries (n =
1574) completed the survey.
Results/Findings: In the first year of the program,
pre-survey data has drawn attention to a need for
increased attention to ATV/Quad safety among this
population. Pre-survey results have demonstrated
that almost all respondents regularly use
ATVs/Quads. Over half of respondents (56%) have
rolled an ATV or Quad, yet only 18% report that
they regularly wear helmets. In addition, 78%
report allowing extra riders on the vehicle.
Practical Application: In the past, traditional
ATV/Quad safety education has focused primarily
on the use of helmets, personal protective
equipment, and not allowing extra riders. However,
we have observed that young adults in our program
continue to follow administrative safety controls at
very low rates. Due to the increasing burden of
injuries and economic costs from ATV-related
traumas, our unique program sees tremendous
value of enhanced focus on promoting awareness
of safety engineering designs to lessen the severity
of such events. Therefore, future plans involve the
creation of an ATV Safety Motion Graphic and indepth examination of young adults’ awareness,
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beliefs, and cultural acceptability of several ATV
safety design features.
KEYWORDS: ATV; quad; young farmers;
engineering controls; safety design; helmets
aAg Health and Safety Alliance, Greenville, IA, USA
bAg Health and Safety Alliance, Kelowna, BC, Canada
CONTACT: * carolynsheridan@aghealthandsafety.com;
712-363-4034
Conflict of Interest: None

JA:2021-33. Logging Truck Crashes in the
SW Agricultural Region: Examining
Severity and Associated Factors
Eva M. Shipp,1* Amber B. Trueblood,a Hye-Chung
Kum,b Tanya Garcia,c Shubhangi Vasudeo,a,d and
Marcelina Pereza
Purpose: The rate for fatal injuries in the
agriculture, forestry, and fishing (AFF) sector far
exceeds the rate for all sectors combined in the
United States, based on the National Census of
Fatal Occupational Injury (CFOI). Data from CFOI
also illustrate that transportation crashes are among
the top causes of fatal occupational injuries in the
United States. However, little is known about
transportation crashes involving AFF vehicles,
specifically logging trucks in the southwest (SW)
region (Arkansas, Louisiana, New Mexico,
Oklahoma, and Texas). The purpose of the ongoing
SW AgCrash project is to develop an integrated
database of AFF crashes that occurred on roadways
in the SW region. These data are being assessed to
determine their usefulness for supporting injury
surveillance and the identification of injury risk
factors.
Methods: Crash records covering approximately
the period of 2010 to 2018 were obtained from the
department of transportation in each state. Logging
truck vehicles were identified based on coded data
fields pertaining to vehicle and cargo body styles.
Logging truck-related crashes were characterized
over time using descriptive statistics and geospatial
plots. Multiple and multinomial logistic regression
is being used to identify factors associated with
more versus less severe crashes in Texas.
Results/Findings: Louisiana, followed by Texas,
and Arkansas recorded the largest numbers of
logging truck-related crashes overall, which
corresponds to their greater logging activity. Crash
rates per total vehicle miles travelled were highest
in Arkansas and Louisiana. Based on preliminary
analyses, factors associated with more severe
logging truck related crashes in Texas included

overturned vehicle, failure to yield right of way,
lack of restraint, and speeding.
Practical Application: Although crash records
have limitations, they can be a valuable source of
data for monitoring the frequency of crashes
involving logging trucks, as well as for identifying
potential risk factors and countermeasures.
Products constructed through the SW AgCrash
project support targeted outreach and education for
reducing crash risk.
KEYWORDS: Logging; forestry; crash; traffic;
agriculture; injury
aTexas A&M Transportation Institute, College Station., TX,
USA; bTexas A&M School of Public Health, Department of
Health Policy and Management, College Station., TX, USA
cTexas A&M University, Department of Statistics, College
Station., TX, USA; dTexas A&M School of Public Health,
Department of Epidemiology and Biostatistics, College
Station., TX, USA
CONTACT: *eshipp@sph.tamhsc.edu; 979.458.2151
Funding: CDC/NIOSH through the Southwest Center for
Agricultural Health, Injury Prevention, and Education at
the University of Texas Health Science Center at Tyler
[U50 OH07541]
Conflict of Interest Disclosure: None

JA:2021-34. Chronic Farm Stress and its
Connection to Health and Safety
John Shutske,a Joy Kirkpatrick,b Trisha Wagner,c
Lori Zierl,d and Kathryn Rowe
Purpose: Impacts of long-term, chronic stress
cause concern among farm operators, workers, and
their family members. The team involved with this
work has built partnerships and program
collaborations that connect the issue of chronic
farm stress with high rates of workplace injury and
occupational health problems common in the
agricultural industry. Acute and chronic stress
contribute often to distraction while performing
work activity and feelings of being overwhelmed,
and they complicate a farm operator’s or
employee’s ability to make optimal operational and
financial decisions. Our farm stress educational
and technical support programs have focused on
the biology and physiology of chronic stress, stress
management
practices
and
behaviors,
communication, and taking control of one’s
financial future.
Methods: A team of approximately 30 educators,
researchers, and partner personnel created a
comprehensive web-based resource center focused
on interventions connected to chronic farm stress,
suicide prevention, communication, and financial
tools that help guide farmers and ranchers through
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difficult financial conditions and decisions. These
efforts have also focused on teaching farmers,
ranchers, agricultural service providers and other
allied community professionals about linkages
between chronic stress, high injury rates (resulting
from fatigue, distraction, and error rates), and
disease (cardiovascular, type 2 diabetes, infection,
etc.).
Findings: The work is ongoing and has been led
by a cross-disciplinary team with member expertise
including agricultural health and safety, financial
management, farm family relationships, program
evaluation, and human health and well-being. An
intervention evaluation ‘question bank’ has been
created that contains specific program evaluation
questions developed for 16 different program
curricula/series including those developed by the
team or by other partner organizations.
Translation to practical application by
agricultural industry: It is our goal that this work
on prevention and intervention on farm and ranch
stress will impact on agricultural safety and health
for farmers, farm workers, and family members.
The program evaluation information will prove
useful as participants and readers consider similar
efforts within their respective organizations, states,
companies, etc. and as they develop appropriate
anticipated outcomes and impacts and associated
evaluation tools.
KEYWORDS: Chronic stress; injury; health impacts;
distraction; error
aDepartment of Biological Systems Engineering and UWExtension, University of Wisconsin-Madison, WI, USA;
bCenter for Dairy Profitability, UW-Extension, University
of Wisconsin-Madison, WI, USA; cFarm Management
Program, UW-Extension, University of WisconsinMadison, WI, USA ;dPierce County UW-Extension, Healthy
Living Program, UW-Extension, University of WisconsinMadison, WI, USA; eProgram Development and
Evaluation, UW-Extension, University of WisconsinMadison, WI, USA
CONTACT: shutske@wisc.edu; 608-514-2504
Conflict of Interest Disclosure: We have no personal or
financial conflicts of interest to disclose.

JA:2021-35. Knowledge of Heat-Related
Illness First Aid in Migrant Farmworkers:
A Pilot Study

illness, heat stroke, and death. Unfortunately, a
migrant farmworker died from heat stoke during
2018 in Southern Georgia, precipitating the need to
understand baseline knowledge of heat illness
among farmworkers in Georgia, in partnership with
the Farmworker Family Health Program.
Methods: Migrant farmworkers (n=60), mean age
of 28.75 years, 81.7% born male/identified as male,
were surveyed to assess knowledge of heat-related
illness first aid. The survey used in this study was
adapted from the Questionnaire for Heat-related
Illness among Migrant Farmworker Populations in
Southern Georgia, and the pilot questions on heatrelated illness first aid were developed using the
NIOSH Criteria for a Recommended Standard:
Occupational Exposure to Heat and Hot
Environments.
Results: Most knowledge-focused questions of
heat-related illness were answered incorrectly by
more than 50% of workers. Only 26.7% of workers
identified the period of time to acclimatization; 0%
of workers were able to identify the ten symptoms
of heat-illness; and 45% of workers were able to
correctly identify that if someone was sweating
they could still be experiencing heat stroke. Of the
workers, 50% knew that 9-1-1 was the emergency
assistance number; only 20% of workers were able
to identify the time between symptom onset and
calling 9-1-1, and 0% of workers were able to
correctly identify the anatomical locations to help
cool a person experiencing heat stroke.
Conclusions: Farmworkers lack the appropriate
level of knowledge to provide sufficient first-aid to
a co-worker experiencing heat illness. The results
of this study highlight the need to provide migrant
farmworkers and employers in Southern Georgia
with additional training so they can gain the firstaid knowledge necessary to prevent morbidity and
mortality in high-heat conditions.
KEYWORDS: Heat-related illness; agricultural
workers; heat-illness first-aid
Nell Hodgson Woodruff School of Nursing, Emory
University, Atlanta, GA, USA
CONTACT: *Daniel.smith2@emory.edu; 336.466.2856
Funding No external funding to report.
Conflict of Interest Disclosure No conflicts of interest to
report.

Daniel J. Smith* and Valerie Mac
Purpose: The last 5 years have been the hottest
years on record during the modern era. Due to
increasing temperatures, outdoor workers are
exposed to hotter working conditions and are at
increasing risk for suffering from heat-related
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JA:2021-36. NY Nudging Dairy Safety
Project: Re-engineering Best
Management Safety Practices on NY
Dairies
Julie Sorensen,a* James Carrabba,a Helle BirkDomino,b John McNamara,c Stephan Van den
Broucke,d Anna Meyerhoff,a and Ryan Todda
Purpose: Nudging incorporates adjustments to a
task or environment in ways that nudge people to
do the right thing, sometimes without them even
having to think about it. The project will seek to
address dairy labor and safety challenges by
examining the efficacy of “nudging” principles to
improve worker safety and the efficiency of work
processes.
Methods: Researchers will ask farmers to select
three issues on the farm that they would like to
resolve. Data will be collected to further define and
elucidate these issues (i.e. survey data, mapping the
task environment, videotaping tasks, and
interviewing workers). Each of these issues will be
assessed by the project team to select one issue that
fulfills the following criteria: 1) the root cause is a
behavioral problem; 2) safety could be
incorporated into the solution; and 3) it could be
reasonably implemented and evaluated. Project
team members will then conduct a behavioral
reduction, map the behavior, assess the behavioral
components, apply a priority filter, and develop a
solution using the cognitive strategy best suited to
the issue.
Results/Findings: Interviews and surveys will be
conducted before and after the implementation of
nudging projects to evaluate: 1) the process and 2)
the outcomes (are safer practices being adopted by
workers? If yes, has time to perform the task been
reduced? Has effort to perform the task been
reduced? Have other efficiencies been created?).
Practical Application: Videos and one-page
summaries of nudging projects will be created.
These will be featured on the Northeast Center for
Occupational Health and Safety (NEC) website and
circulated at events such as the NY Farm Show and
Empire Farm Days. NEC trainers will share onepagers with farmers at safety trainings and during
worksite safety walk-throughs.
KEYWORDS: Nudging; behavior change;
interventions; dairy safety
aNortheast Center for Occupational Health and Safety:
Agriculture, Forestry and Fishing, Cooperstown, NY, USA
bSEGES: Danish Agricultural Consultancy, Aarhus,
Denmark; cTeagasc: Agriculture Food and Development
Authority, Carlow, Ireland; dPsychological Sciences

Research Institute, Université Catholique, Louvain,
Belgium
CONTACT: *julie.sorensen@bassett.org; 800-343-7527
Funding New York Farm Viability Institute Grant, #FVI
19003
Conflict of Interest Disclosure No conflicts of interest to
disclose

JA:2021-37. Perspectives and Concerns
on Agricultural Safety among Community
College Students
Victor Soupene,a,b* Marsha L. Cheyney,a,c Kanika
Arora,a,c Diane S. Rohlman,a,b,c and T. Renee
Anthonya,b,c
Purpose: Community colleges are academic
institutions that often prepare students in associate
degree programs such as agricultural sciences. The
program develops students for many professional
careers in the industry of agriculture; however,
many students have prior exposure to working in
farming through personal experience. Through
these experiences, each student has formulated
their own viewpoints on safety and protection
against common hazards in farming. Agriculture is
a high-risk occupation and needs to have a safety
program implemented. Unfortunately, there is a
lack of information on concerns among young
farmers. One portion of the college program is to
enhance safety practices by supplying additional
information on safety and health issues. Following
the program, we wanted to understand what
students’ perspectives were regarding safety issues
and protection on the farm.
Methods: A written survey of eight questions was
distributed to students at Kirkwood Community
College attending an agricultural safety and health
program. Survey items asked about students’
greatest health and safety concerns on the farm,
kinds of resources that would help students better
manage these concerns, and preferred sources of
farm health and safety information on these or
other concerns. These responses were compared
those of 540 farmers in the region.
Findings: Primary concerns identified by students
included chemical safety, grain bin engulfment,
and adverse chronic health outcomes such as
hearing loss or skin cancer. Additionally, training
and safety equipment were the primary resources
recognized to help better manage these concerns.
Lastly, the preferred source for health and safety
information on these or other concerns was 4-H and
FFA.
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Practical Application: Information collected in
this survey differed from previous non-student
surveys. This indicates young farmers’ concerns
for safety and health may differ from older farmers.
KEYWORDS: Agriculture; safety; students; health;
hazards; college
aUniversity of Iowa, Department of Occupational and
Environmental Health, Iowa City, IA, USA
bUniversity of Iowa, Heartland Occupational Health and
Safety, Iowa City, IA, USA
cUniversity of Iowa, Great Plains Center for Agricultural
Health, Iowa City, IA, USA
CONTACT: *Victor-soupene@uiowa.edu; (319) 821-0884
Funding: This program is made possible through The
Great Plains Center for Agricultural Health, located at the
University of Iowa College of Public Health, and is funded
by the National Institute for Occupational Safety and
Health CDC/NIOSH Grant U54 OH007548.
Conflict of Interest Disclosure: None

JA:2021-38. Assessing Facebook
Advertising as a Recruitment Strategy for
In-Person Workshops
Andrea Swenson,* Melissa Ploeckelman, Marsha
Salzwedel, and Bryan Weichelt
Purpose: We conducted an evaluation of paid
Facebook strategy for in-person workshop
recruitment. In the summer of 2019, Child
Agricultural Injury Prevention workshops were
scheduled in Lexington, KY and Hershey, PA.
Each workshop was a 2-day event with a
registration cost of $249 ($199 early bird). In
addition to traditional recruitment methods
(conference announcements, brochures, friends,
colleagues, listservs, press releases), a targeted
Facebook campaign was employed. The targeted
campaign included twelve posts, three paid for
(boosted), and nine standard (not boosted), plus an
additional paid advertisement for each of the two
workshops. Facebook posts covered three content
messages types (a location attraction, an
educational message, and a fear-based message).
Each content message type was used one time per
week for 4 weeks and had one paid posting, with
$100 budgeted per post ($300 total) during the
campaign. The targeted audience for the paid posts
varied by workshop location. Additionally, a $200
advertisement for each workshop ran on Facebook
for 4 weeks prior to each workshop.
Methods: To assess the effectiveness of the
Facebook strategy for in-person workshop
recruitment, 48 participants were asked how they
heard about the workshop on the workshop
evaluation form. At the Lexington, KY workshop,

44.44% of participants completed the evaluation
form, and 76.19% of participants at the Hershey,
PA workshop completed the evaluation form.
Findings: Hearing about the workshop through
Facebook was noted on two individuals’ workshop
evaluation forms (one from each workshop). Both
individuals selected Facebook in combination with
other
sources
(friend/colleague,
listserv,
brochure/flyer, traditional media/press release).
With the data available, the cost of promotion per
end
workshop
participant
exceeded
$500/participant recruited through Facebook. The
Lexington, KY Facebook campaign reached
33,279 people, and the Hershey, PA campaign
reached 9,658 people. Additional workshop
recruitment details and Facebook analytics related
to the strategy is available.
Practical Application: Our findings are applicable
to other organizations recruiting for in-person
training programs, as well as those interested in
targeted social media campaigns. Lessons learned
from our experience, including challenges in
payment processing, will be shared.
KEYWORDS: Recruitment; Facebook; workshops
National Children’s Center for Rural and Agricultural
Health and Safety, Marshfield Clinic Research Institute,
Marshfield, WI, USA
CONTACT: *swenson.andrea@marshfieldresearch.org;
715-389-7984
Funding: This project was supported with funding from
grant U54-OH009568 from the National Institute of
Occupational Safety and Health (NIOSH). The findings do
not necessarily represent the official views of the funder.
Conflict of Interest Disclosure: The authors do not have
any personal or financial conflicts of interest.

JA:2021-39. Development of Safety
Scores for Selected Greenhouse
Production Facilities in North America
Jaime Thissen and Paul C. Davidson*
Purpose: Greenhouse crop production is
increasing as consumer demand increases,
specifically in areas where the natural climate is
more hostile to the desired production. However,
no formal scientific assessment of the sustainability
of existing facilities currently exists, and there is
sufficient consumer demand for assessing this from
seed to shelf. The primary objective of this study
was to assess the sustainability of current systems
in North America. This was accomplished through
the development of various sustainability, or Sscore, equations. This paper specifically focuses on
greenhouse safety practices observed at facilities as
well as follow-up telephone surveys.
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Methods: There were 22 greenhouse facilities in
the private sector that volunteered to provide data
for these equations. Each facility was assigned a
region: Florida (n=3), Northeast (n=7), Midwest
(n=5), and Southwest (n=6). Key parameters were
organized according to five general categories
based on safety aspects and techniques and applied
techniques. Each category was assigned a weight.
Each weight was then incorporated into the master
sustainability equation as coefficients. The final
value was an “S-score” for each facility.
Descriptive statistics were analyzed to determine
parameter dominance and statistical significance.
The facilities ranged in size from a small, seasonal
greenhouse to large facilities ranking in the top 100
in terms of size. Additionally, facilities with either
or both vegetable and ornamental production
participated in this study.
Results/Findings: Overall, greenhouse facilities
were found to have a range of S-scores from 4.1 to
8.4. Larger greenhouses tended to have safer
working environments and higher S-scores due to
liability and production concerns. Additionally,
these facilities were more likely to have
professional safety personnel and more financial
resources to invest in safety-specific training.
Practical Application: Greenhouse managers and
owner-operators will be able to better assess their
own properties for safety problems as well as track
and monitor various criteria for a more sustainable
operation.
KEYWORDS: North America; greenhouse;
sustainability; safety
Agricultural and Biological Engineering, University of
Illinois Urbana-Champaign, Champaign, IL USA
CONTACT: *pdavidso@illnois.edu; (217) 300-3755
Funding The authors would like to acknowledge the
University of Illinois Urbana-Champaign College of Food,
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JA:2021-40. What About the Rest of
Them? Their Lives Mattered too: Fatal
Agricultural Injuries Not Captured by
BLS/CFOI
Bryan Weichelt,a* Serap Gorucu,b, John Shutske,c
Erika Scott,d Rick Burke,a Dennis J Murphy,b and
Risto Rautiainene
Purpose: Agricultural workers are seven times
more likely to die on the job than non-agricultural

workers. These numbers are likely underestimates
of fatal incidents. The Bureau of Labor Statistics
(BLS) captures fatalities in production agriculture
as part of the Census of Fatal Occupational Injuries
(CFOI), but there are significant caveats based on
the special circumstances of agriculture as
compared to other industries. BLS reports of
agricultural workplace injuries are important to
surveillance. However, it should be made clear in
publicly issued reports what is included in the case
definition for agriculture. CFOI covers all
occupational agriculture fatalities (to the best of
CFOI ability), but excludes child and non-worker
bystanders and public roadway collision victims
who were not working, even if a working farm
machine was directly involved.
Methods:
We
identified
cases
from
AgInjuryNews.org that did not meet the criteria for
CFOI but are related to agriculture. As part of our
ongoing study, these cases will be further reviewed
by BLS staff for inclusion or exclusion from CFOI.
For this presentation, cases were divided into
specific themes for discussion.
Findings: Three overall themes were identified:
1)Who is working and does it matter? 2) Where
does the workplace end? 3) Does it have to be farm
work?
In theme 1, we highlight two cases involving
children who were injured while not directly
engaged in farm work. For theme 2, an agritourism
and a public roadway incident were discussed.
Lastly, theme 3 describes all-terrain vehicle cases
where the riders were performing work that is not
directly related to production agriculture or were
impacted externally by production agriculture.
Translation: What do we lose by excluding nonoccupational victims of public roadway, youth, and
other non-working farm injuries? What is the
purpose of agricultural injury surveillance? If
injury prevention is a primary goal, we should
continue to analyze data related to agricultural
injury, regardless of victims’ occupational status.
The Farm and Agricultural Injury Classification
(FAIC) System is one effective way to distinguish
between production agriculture (occupational) and
bystanders, etc. Results from this study exemplify
the gaps in current agricultural injury surveillance,
uncover a more complete picture of agricultural
injury burden, and help move the conversation
toward organizational and federal policy
discussions.
KEYWORDS: Injury surveillance; agriculture; safety;
fatalities; injuries; news clipping; media; trauma
aNational Farm Medicine Center, Marshfield Clinic
Research Institute, National Children’s Center for Rural
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bPenn State University, University Park, PA, USA;
cDepartment of Biological Systems Engineering and UWExtension, University of Wisconsin-Madison, WI, USA;
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JA:2021-41. CS-CASH Pilot Grant:
Improving Agricultural Worker Health
and Safety Awareness through
Multimodal, Case-Based Physician
Assistant Education
Carey Wheelhouse,*Annie Wildermuth, Mia
Hyde, and Wayne Mathews
Purpose: Agricultural workers, especially those
who farm full-time, are at substantial risk for
developing long-term health problems related to
occupational dust, chemical, and vibratory noise
exposures. There is clear evidence of risk factors
for acute agricultural injury; however, literature
regarding risk factors for long-term occupational
health problems, including noise-induced hearing
loss (NIHL), agricultural chemical exposure
(ACE), and inhalation injury, is more limited. The
literature poses conflicting information on
agricultural workers and personal protective
equipment (PPE); agricultural workers understand
the importance of PPE use, yet the lack of PPE use
is pervasive in agricultural workers across
numerous studies. Education of agricultural
workers on the role of PPE in chronic disease
prevention has shown promise.
Methods: Our research seeks to identify a
replicable model of Physician Assistant (PA)
student education on agricultural worker health and
safety, including patient education and disease
prevention. This model will equip future health
care providers with the knowledge and skills to
provide patient education on farming-associated,
preventable chronic diseases, as it is a documented
tool for increasing PPE use. Didactic curriculum
objectives include agriculturally related respiratory
health issues, chemical exposure, and noiseinduced hearing loss. Curricular content delivery
includes traditional classroom learning as well as
adjunctive small group and simulation activities.
Upon completion of the didactic phase, students

complete a 15-month clinical learning phase,
including a 12-week primary care rotation in a rural
setting, serving many agricultural workers
throughout the Midwest. Student logs of patient
encounters track diagnoses related to agricultural
exposure, as well as monitor agricultural patient
treatment modalities, including patient education
on PPE use. Distribution of patient education and
PPE materials occurs through clinical site visits to
primary care rotation sites.
Practical Application: Our educational model
intends to improve health outcomes of patients in
the rural Midwest. Our ongoing research will
collect data on agriculturally related diagnoses in
the Midwest and patient-provider communication,
ideally enhancing patient awareness of risk factors
and compliance with treatment plans, as well as
decreasing chronic disease severity. The measured
effects of this educational intervention will serve as
a basis for future research and health care provider
education.
KEYWORDS: Chronic disease prevention; Physician
Assistant education; personal protective equipment;
agricultural health; noise-induced hearing loss;
inhalation injury
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Funding: Central States Center for Agricultural Safety and
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