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Abstract

Background: Injury data and reports provide valuable information for both public and private organizations to guide programming,
policy, and prevention, but in the increasingly complex and dangerous industry of US agriculture, the injury surveillance needed
to produce this data is lacking. To address the gap, AgInjuryNews was established in 2015. The system includes fatal and nonfatal
injury cases derived from publicly available reports, including occupational and nonoccupational injuries, occurring in the
agricultural, forestry, and fishing (AFF) industry.

Objective: The study aimed to develop a stakeholder-engaged redesign of the interactive, up-to-date, and publicly available
dataset of US AFF injury and fatality reports.

Methods: Instructor-led heuristic evaluations within a 15-student undergraduate course, data from 8 student participants of
laboratory-based usability testing and 2016 and 2017 AgInjuryNews-registered user surveys, coupled with input from the National
Steering Committee informed the development priorities for 2018. An interdisciplinary team employed an agile methodology of
2-week sprints developing in ASP.NET and Structured Query Language to deliver an intuitive frontend and a flexible, yet
structured, backend, including a case report input form for capturing more than 50 data points on each injury report.

Results: AgInjuryNews produced 17,714 page views from 43 countries in 2018 captured via Google Analytics, whereas 623
injury reports were coded and loaded, totaling more than 31,000 data points. Newly designed features include customizable email
alerts, an interactive map, and expanded search and filter options. User groups such as the Bureau of Labor Statistics and the
Agricultural Safety and Health Council of America have endorsed the system within their networks. News media have cited or
referenced the system in national outlets such as the New York Times, Politico, and the Washington Post.

Conclusions: The new system’s features, functions, and improved data granularity have sparked innovative lines of research
and increased collaborative interest domestically and abroad. It is anticipated that this nontraditional sentinel surveillance system
and its dataset will continue to serve many purposes for public and private agricultural safety and health stakeholders in the years
to come.

JMIR Form Res 2019 | vol. 3 | iss. 3 | e13621 | p. 1http://formative.jmir.org/2019/3/e13621/
(page number not for citation purposes)

Weichelt et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

mailto:weichelt.bryan@marshfieldresearch.org
http://www.w3.org/Style/XSL
http://www.renderx.com/


(JMIR Form Res 2019;3(3):e13621) doi: 10.2196/13621

KEYWORDS

agriculture; risk; wounds and injuries; safety; farms; news; newspaper article

Introduction

Background
Although both integral and essential to economic prosperity,
agricultural work continues to be among the most dangerous in
the United States, with an annual death rate of 24.9 of 100,000
persons compared with 3.5 of 100,000 persons overall [1].On
a national level, those employed in the agricultural, forestry,
and fishing (AFF) industrial sector are 29 times [2] more likely
to be fatally injured while working than workers in other
industries [3]. The cost of AFF-related injuries nationally
averaged an estimated US $7.6 billion/year (inflation adjusted
estimate), which is 30% above the national average of
work-related injury costs [4].

Youth employed within this sector also experience more
frequent injuries and are nearly 45 times more likely to be fatally
injured compared with all other industries combined (28.21 per
100,000 full-time employee (FTE) vs 0.63 per 100,000 FTE)
[5]. From 1998 to 2012, the National Institute of Occupational
Safety and Health (NIOSH) reported a steady decline in the rate
of nonfatal childhood agricultural injuries, but 2014 data show
a reversal of this trend (increased injury rates) for 10- to
19-year-old youths [5]. Over the same time period, there has
been no measurable decline in the number of childhood
agricultural deaths [6], with a child dying in an
agriculture-related incident about every 3 days [7-9]. These
injuries and fatalities are costly; among children and youth (<18
years), injuries cost the society an estimated US $1 billion per
year and fatalities cost US $420 million per year (in 2005 US
dollars) [10].

Capturing Injury and Fatality Data
Despite the documented risks, capturing injury and fatality data
is increasingly difficult. Several federal and state-funded
occupational injury surveillance programs have been eliminated
in recent decades, and at present, there is no central database
for current US AFF injuries and fatalities [11]. Regional and
state-based injury surveillance efforts have had difficulty scaling
to the national level, primarily because of the cost to build and
sustain a rigorous program. Some state and regional programs,

in the United States and abroad, maintain internal databases
[10-19]. Many of these also collect and integrate publicly
available reports from sources such as news media. These
regional programs are further described in a different paper
[20]. Researchers have piloted regional injury surveillance
efforts, but no recent national efforts have been identified in the
literature [21-26].

Capturing data on youth injuries and fatalities is also difficult,
as there is no central database on US childhood agricultural
injuries and fatalities either [11]. Furthermore, the
NIOSH-sponsored Childhood Agricultural Injury Surveillance
(CAIS) system that collected and reported childhood agricultural
injuries from 1998 to 2014 was discontinued in 2015 [27]. Data
provided by CAIS were instrumental in directing injury
prevention strategies for youth participating in production
agriculture activities.

Origins of AgInjuryNews
Due to the limitations of remaining data sources (eg, police
blotters, death certificates, and surveys), the NIOSH-funded
National Children’s Center for Rural and Agricultural Health
and Safety (NCCRAHS) recognized the need for additional
injury and fatality data sources. It was identified that social
media and news monitoring systems have improved the
likelihood that news reports (from multiple sources) can provide
a meaningful picture of childhood agricultural trauma, especially
the injuries and fatalities severe enough to warrant news reports
[28]. NCCRAHS had been collecting injury and fatality news
reports for several years, and these reports, along with a
subscription service for news clippings, became the content for
the first publicly available dataset of its kind on AgInjuryNews,
which was launched in early 2015 (see Figure 1) to help fill the
gap in childhood agricultural injury information [29]. It was
determined from the beginning that as injuries and fatalities
frequently occur to nonworking children on agricultural
properties, AgInjuryNews (AIN) would include all
agricultural-related incidents, regardless of work status (eg,
youth bystanders, visitors to agritourism operations, and
nonworker victims in public roadway crashes [29]). In 2015, it
was decided to expand AIN to include adult incidents and to
include forestry and fishing incidents.
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Figure 1. AgInjuryNews pre- (lower panel) and postredesign (upper panel) screenshots.

Filling a Gap
Obtaining sufficiently detailed data is a primary challenge when
describing injury risk factors and developing appropriate
prevention and control measures. The majority of systematically
collected data that are available across the industry lack
specificity to identify modifiable risk factors. Moreover,
collecting injury data in this population through surveys that
reach all workers, including self-employed and part-time

producers, is wrought with challenges because of the lack of
sufficient rosters for recruitment, a predictably low response
rate, and all at a very high cost. Analyses of past survey
surveillance programs unveiled other major gaps including data
quality issues partly due to nonresponse, measurement errors
and underreporting, untimeliness, and a lack of flexibility toward
intersystem integrations [30].

Since its 2015 launch, the AIN system has become a nationally
recognized resource of up-to-date, publicly available injury
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data, but does not claim to serve as an official federal dataset.
This initiative takes a deliberate approach to identify multiple
sources of publicly available data that adequately describe injury
risks and incidents. It provides national-level information to
guide research, intervention, and public policy in AFF safety
and health. The AIN system has been endorsed by the national
office of the Bureau of Labor Statistics, which encourages its
use among the states’ data specialists [29]. The initiative has
also been referenced or cited in numerous 2016-2018 state,
regional, and national news media articles [31].

As the AIN system continued to grow, both by expanding
content with adult, as well as forestry and fishing injury reports,
and also by expanding the number and diversity of users, it
became evident that upgrades to the system were needed, both
to improve data granularity and workflow efficiencies and also
to fulfill stakeholder requests and expectations in staying
informed of recent traumatic injury events around the nation.
In this study, we presented the methods and results of usability
testing and development strategies of the new AIN system. We
also described multiple future lines of collaborative translational
research and several applications of research to practice.

Methods

Institution and Ethics Approval and Informed Consent
Usability testing was exempted from review by the University
of Wisconsin–Stevens Point Institutional Review Board
(protocol # 16-17.065). No other human subjects were involved
in this research and the AgInjuryNews initiative has been
exempted for review by the Marshfield Clinic Research
Institute’s Institutional Review Board.

System Design and Development
Initial design and development of the 2015 version was
described in the previous section and in a separate paper [29].
The following subsections will describe the 2018 redesign.

AgInjuryNews User Experience
Intuitively designed products can make tasks easier and impact
organizations’ bottom line [32]. This emphasis on usability
benefits the internal return on investment (ROI) by increasing
users’ productivity and decreasing errors and the external ROI
through savings gained when changes to the product can be
made earlier in the design process [33]. When projects go over
budget, the causes are often related to usability: frequent
requests for changes by end users, overlooked tasks, users’ lack
of understanding of their own requirements, and insufficient
user-analyst communication [34]. Usability methods can also
save on development of superfluous features by identifying the
end users’ needs [35]. Usability metrics are key in calculating
the ROI of usability engineering methods and help to reveal
patterns that are difficult to see [36].

To evaluate the previous version of the AgInjuryNews system,
a 15-student undergraduate usability course at the University
of Wisconsin–Stevens Point conducted a thorough, instructor-led
(by second author), heuristic evaluation of the AgInjuryNews
system in 2016 using usability heuristics proposed by Nielsen
[35]. The heuristic evaluation found that the site does not have

any catastrophic usability problems and the overall level of
usability is good—there are no issues that would prevent users
from completing their tasks on the site. A total of 28 unique
usability problems were discovered, of which only 2 were
considered major (ie, problems that would significantly impact
the use of the system). Many of the problems (n=13) were
related to the search functionality. The design and
implementation did not adequately support intuitive filtering
and sorting of the results. In addition, the presentation of the
incident details could be improved to make the content easier
for users to review. Addressing these issues would result in
significantly improved usability of the core feature of the site.
The second largest category of problems was related to the
layout of nonsearch-related content, particularly the content
about the site itself and design of sitewide navigation.
Addressing these issues would make the user experience more
consistent with users’ expectations of information websites.

Usability testing with 8 participants was completed at the
University of Wisconsin–Stevens Point in May 2017 by the
second author to validate the findings from the heuristic
evaluation. The usability testing of AIN also indicated that the
overall usability of the site is acceptable according to the System
Usability Scale questionnaire (mean 78, SD 22, median 84;
n=8) [37] and above average when compared with industry
standards [38]. With a few exceptions, participants were able
to successfully complete their tasks with the system. Contingent
with the heuristic evaluation findings, the main problem areas
for participants were related to the search functionality and
display of article summary data. One participant was unable to
complete a task that required the use of search filters to discover
the number of Wisconsin 2016 agricultural fatalities related to
all-terrain vehicles (ATVs), and 3 participants were only
partially successful in finding the information. Although they
were ultimately successful, 2 participants had initial difficulty
in finding the link (source URL) to read the original Web-based
media article of the injury.

Combining these evaluations with results from 2016 and 2017
AgInjuryNews–registered user feedback surveys, the team
prioritized functionality and usability updates that were
completed in 2018. The development backlog included items
such as basic account registration updates, map integration, and
automated and customizable reports delivered via email to users’
accounts to provide a near real-time update on media-reported
injuries and fatalities in the users’ designated region or state.

Project Management
The development of AIN was managed using an agile
development methodology with 2-week sprints. The Marshfield
Clinic Information Systems development team met with the
product owner (first author) and core team members of the AIN
project every 2 weeks to review the current development
progress and outline the goals and features that were to be
developed over the following 2 weeks. Features, tasks, and code
were managed within Microsoft Team Foundation Server.

Development Team
The development team comprised a solutions architect, business
analyst, programmers, database administrators, systems
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administrators, and user experience and design analysts. They
worked closely with research scientists with expertise in
biomedical and health informatics, information systems, and
agricultural health and safety. The team was primarily located
within the same health system and primarily housed within the
same physical building, except for 2 programmers who worked
remotely.

System and Database
AIN was built using ASP.NET and Structured Query Language
because these technologies provided the tools and flexibility to
build the features and functionality desired for both end users
and administers of the AIN site. The development team also
had the most experience with these technologies, so using these

ensured that the site could be developed and supported by them
in an efficient and effective manner.

Database Structure
AIN is a repository of agricultural incidents that resulted in
injuries and/or death, which are reported into the system as Case
Report Forms (CRFs). The information entered on these CRFs
(date/location of incident, victim and injury details, etc; see
Table 1) are obtained from news articles, personal interviews,
and other reports submitted by users and administrators of the
AIN system. As multiple sources (eg, a news report and an
obituary) often report on the same incident, multiple reports
can be linked to a single CRF to ensure that each CRF can be
updated and reflects the most current information regarding that
incident.
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Table 1. Incident and victim variables captured.

Input optionsIncident information category

Month, day, yearIncident date

Morning (6:00 am-11:59 am)/Afternoon (12:00 pm-5:59 pm)/Evening (6:00 pm-11:59 pm)/Night (12:00
am-5:59 am)/Unknown

Time

Country, state, county, cityAddress

Agriculture/Fishing/Forestry/UnknownOperation type

Work/Leisure/Play/Unknown/Other—please specifyOccurred during

Barn/Field/Forest/Public Roadway, etcLocation of incident

Last, first, middleName

Age specified/youth (0-17)/adult (18+)/unknownAge

Male/female/unknown/otherSex

Migrant-seasonal/anabaptist/military veteranSpecial population

Yes/no/unknownWas the injury fatal

Yes/noDate of death reported?

Month, day, yearDate of death

Operator/passenger/bystander/firefighter-EMSa/unknown/otherRole in the event

Not intentional/suicide/homicide/unknown/otherIntentional injury

Yes/no/unknown/NAbWas this in a confined space?

Yes/no/unknown/NAWas grain involved?

Yes/no/unknown/NADid drowning/suffocation occur?

Yes/no/unknown/NAWas alcohol or drugs involved?

Yes/no/unknown/NAWas a seatbelt used?

Yes/no/unknown/NAWas a helmet used?

Yes/no/unknown/NAWas rollover protection structure used?

Yes/no/unknown/NAWas this Agritourism?

Yes/no/unknown/NAOther personal protective equipment used?

FAIC-1/FAIC-2/FAIC-3/FAIC-4/FAIC-5/FAIC-6/FAIC-7/FAIC-8/FAIC-9/FAIC-10FAICc

ATVd/building or structure/environment/tractor, etcInjury Agent—Primary source

ATV/building or structure/environment/tractor, etcInjury Agent—Secondary source

Nature of injury, part of body affected, primary source/secondary source/tertiary source, event/exposureOccupational Injury and Illness Classifica-
tion System

aEMS: Emergency Medical Services.
bNA: not applicable.
cFAIC: Farm and Agricultural Injury Classification.
dATV: all-terrain vehicle.

Stakeholder Engagement—Steering Committee
A total of 15 members were invited to participate on the
cross-sector national steering committee in January 2017 and
met in person in April 2017. Findings at the meeting informed
future direction, including changes to data collection, inclusion
criteria, sustainability options, and the database and user
interface design. One group teleconference call was held in late
2017 with similar goals as the in-person meeting. Small groups
and subcommittees further informed and guided other elements
of the redesign through 2018, including the inclusion, design,

and integration of multiple coding systems, which is the topic
of a separate manuscript [39].

Initial selection of committee members was based on several
factors: (1) stake in the success of the project, (2) influence and
potential impact, regionally and nationally, and (3) expertise in
the members’ industry/discipline. Committee members were
then targeted, reviewed by an internal team of senior
researchers/advisors, and recruited. All 15 members accepted
the invitation on the first phone call. They currently represent
academics, researchers, safety and health professionals and
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trainers, insurers, government data specialists, and industry
groups such as the Agricultural Safety and Health Council of
America.

Promotion and Dissemination
Promotion of AgInjuryNews has primarily been through the
National Farm Medicine Center and NCCRAHS newsletters,
websites, academic presentations, and peer-reviewed literature.
In addition, unexpected dissemination was through the
promotion of AIN via the Bureau of Labor Statistics (BLS)
national office to its state’s representatives in the field and
through media coverage noted earlier in this paper, with AIN
typically cited as a data source for news stories related in
agricultural injuries (eg, New York Times, Washington Post,
and Politico).

Finally, several factors that have been identified by journalists
as roadblocks to farm safety coverage—difficulty obtaining
statistics, stories, and resources [40]—are addressed by AIN,
which also provides a resource for research and translational
efforts in the field. For example, the AIN database has been
used to promote the use of multiple coding schemes for each
agricultural incident to better understand the cause, effect, and
prevention of agricultural injury incidents [39].

Results

Overview
As of June 1, 2019, the AgInjuryNews system contained 651
reports regarding 513 unique incidents and 642 victims from
2018 alone. Site visitors tracked via Google Analytics have
increased domestically and globally. Current registered users
of AIN (n=540) are migrating to the newly launched site at the
time of this writing. Registered users have reported their intent
to continue using the system and have confirmed its value in
their organizations’ efforts to inform their research, datasets,
interventions, and outreach in surveys conducted in 2016 and
2017. These users and others have begun to leverage the injury
reports and dataset for translational research projects and to
inform future programs in agricultural health and safety,
including a brief report of agricultural injuries published by the
Upper Midwest Agricultural Safety and Health center in 2016
[28,41]. Collaborators from around the world have expressed
an interest to leverage the system and its dataset for other
programs and purposes.

Coding Injuries
Agricultural safety and health researchers have used a variety
of classification and coding schemes to identify and categorize
injury, illness, and disease associated with agricultural hazards,
but coding remains challenging for several key reasons. These

challenges include difficulty in distinguishing occupational
from nonoccupational injuries; a wide range of locations where
agricultural activities occur; many victims have a nonagricultural
primary occupation; nonworkers are routinely exposed to
work-related hazards; children and seniors are a part of the labor
force in production agriculture but are routinely excluded from
other hazardous occupations; and other occupational cohorts,
such as veterinarians, machinery service technicians, and
construction workers, perform work on farms and ranches [39].

Not surprisingly, challenges surfaced during the development
of this system. Further complicating the design of the data input
form was the need to meaningfully display the data immediately
after they had been reviewed and published to the site. The
following subsections provide detail into several of those key
components.

Customizable Email Alerts
Direct feedback and user survey results indicated a need for a
more streamlined notification of injuries occurring within users’
sphere of interest. For example, a farm owner and employer
may only be interested in learning about injuries occurring in
his or her home state. Meanwhile, an ATV safety advocate may
want to receive ATV-related injuries occurring in multiple states
that involved victims under the age of 12 years. This feature
was built to address these needs as well as others not yet
identified. We further anticipate that this email alert feature will
enhance user adoption and retention across many other
stakeholder groups interested in a specific state, region, country,
victim age group, injury agent (eg, ATVs or tractors), etc.

Interactive Map
Google Map API (application programming interface)/Marker
Clustering API service provides geo-location for addresses. The
AIN home page uses this service to pin the locations of incidents
on a global map (see Figure 2). Every published incident in the
current result set is represented as a pin on the map, and a single
incident may have multiple reports linked to it. The location of
the pin on the map is determined by the location details of the
incident (eg, state, county, or city). As search results are refined,
the map is refreshed to zoom in on the locations of the current
search results. Full screen viewing is also available, and CRF
titles are hyperlinked to the report details page from the map
view.

Our team was further presented with a quandary of ethics
regarding the pinning of specific addresses on this interactive
map. After much discussion and advisement by our external
steering committee, the team opted to only display mapped pins
at the township/county level as the most granular, rather than
specific farm or home addresses.
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Figure 2. Map view screenshot.

Search and Filters
One of the biggest values AIN brings to agricultural safety and
health stakeholders is the ability to find cases pertinent to what
is of interest. AIN accomplishes this by allowing users to filter
the site’s published CRFs by relevant facets. For example, in a
few clicks of the mouse, a researcher can filter the reports to
only the ones that involved an ATV and/or incidents that
resulted in the death of a youth. In addition to these filter facets,
free text search can be used to query for specific terminology
used within reports, which is also useful when certain terms are
not available as predesignated filter options (eg, pumpkin patch,
Christmas tree, drone, or robotic).

Multiple Source Icon
Another feature that was designed and integrated into this latest
version was the icon indicating that multiple source types are
available for a given CRF. When feasible, the team will collect
and enter follow-up reports providing additional relevant
information about the case (eg, sale of the farm, specifics of an
injury, or criminal charges). If a follow-up report from the same
source as the initial report (eg, traditional media, social media,
obituary, personal interview, or police report) is entered, no
icon appears. If a follow-up report is entered of a different
source type, a silver icon appears with hover text Report has 2
unique sources. And if another follow-up report is entered from
a third source type, a gold icon appears with hover text Report
has 3 unique sources. This allows users to quickly see which
CRFs have multiple source types.

Discussion

Principal Findings
Systems such as AIN are not yet widespread. Similar processes,
collection methods, and datasets exist but are often for internal
use and may not reach public consumption for a year or more
after the original injury dates. The utility of the types of data in
this system appears to be most valuable when coded, loaded,
and disseminated widely soon after the actual injury event
occurred.

The National Academies of Sciences, Engineering, and Medicine
(NAS) issued a 2018 report titled A Smarter National
Surveillance System for Occupational Safety and Heath in the
21st Century [42]. The NAS report clearly defines and describes
5 guiding principles: (1) sustain strong leadership, (2) ensure
quality data, (3) protect data, (4) disseminate widely, and (5)
support the surveillance workforce. The AIN initiative has been
focused on each of these principles with varying degrees of
priority, most of which are described in the sections above.
Under the advisement of an international steering committee,
this stakeholder-engaged initiative has strived to ensure quality
data that is well protected, when appropriate, and disseminated
widely to support the surveillance workforce and all agricultural
safety and health stakeholders.

From the initial conception of this initiative in 2015, the team
chose to create a system that not only served our own internal
needs but also provided value for external collaborators and
agricultural safety and health stakeholders more broadly. With
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the initial quiet launch in 2015, the team saw surprising
adoption, including the promotion of AIN through the BLS
national office to all US state’s data specialists. Since that time,
the BLS has registered accounts representing more than 25
different US states. We anticipate that with the inclusion of
more intuitive and more helpful features, such as the
customizable email alerts, this system will prove to be even
more valuable to user groups such as the BLS that are interested
in specific data (eg, occupational-related fatalities occurring in
their US state). Future research in this area will include analyses
of these user groups’ interests and needs with regard to near
real-time injury report data.

Public agencies, such as the BLS, and many private
organizations, such as the Agricultural Safety and Health
Council of America, John Deere, Breeze Dairy Group, Maple
Ridge Dairy (see Figure 3), Rural Mutual Insurance, Zenith
Insurance, and M3 Insurance, support using AgInjuryNews to
augment existing information and to inform industry-driven
occupational safety initiatives. Furthermore, journalists have
become an increasingly valuable user group. In 2019, we
identified the first case of a journalist finding AIN on her own
and crafting a story, unassisted [43]. We envision more
journalists using data from AIN to localize a story, either on a
tight deadline or as part of an enterprise/investigative piece.
AIN may ultimately be a self-sustaining initiative for industry
use, while also filling a gap within a more comprehensive federal
agricultural injury surveillance program.

Future research can and should include foci on data collection
methods, further exploring additional sources of digital injury
reports and the semiautomation of their identification and
coding. During the 2018 user-/stakeholder-informed system
redesign project, the amount of granularity needed for reporting
these events increased substantially. Consequently, it is not
feasible to automatically fill all 30 or more form fields by text
analytic techniques in an accurate and cost-effective manner
from unstructured data sources. In other words, human
intervention is still needed for the data entry steps; however, it
is possible that human intervention will become less necessary
over time with the implementation of a new technique that is
being specifically developed for news articles known as the
Thompson Reuters Intelligence Tagging [44]. If the initiative
secures additional funding, we hope to minimize human
interaction in processing large amounts of reports to be as

efficient and accurate as possible in data collection and
abstraction.

Furthermore, we anticipate that future work would include an
integration of health informatics techniques with sociocultural
analyses. In a future study, we hope to calculate and target the
relatedness of articles and further explore options to retrieve
news articles that are highly correlated. This step will compile
reports that discuss the same event or elements within the event
(eg, farm, victim name, or injury agent) over longer periods of
time. If successful, these methods could link articles released
before a fatality, such as nonfatal injuries that occurred to the
same person or on the same farm. This information could
indicate important trends leading to the fatality. Articles released
after the same fatality may report long-term results of the
incident such as the tribulations of raising an injured child, legal
actions taken, or the larger economic impacts of injuries and
fatalities (ie, the fatality resulted in having to sell the farm). The
related news reports, once identified through their linkages,
could become a longitudinal account, albeit intermittent, that
may be harnessed as a powerful intervention for change. Before
developing algorithms, this correlation can be built out of sets
of articles known to be linked over time and explored through
textual analysis.

Text analysis is a common methodology in anthropology and
seeks to test or validate coding schemes to highlight important
patterns [45-50]. This process can be achieved with software
such as ATLAS.ti, but it is anticipated that these patterns would
be initially validated and analyzed manually. If successful, more
contextual accounts that explicate the patterns of injuries, near
misses, fatalities, and the long-term effects of these events could
be a more potent behavioral intervention than statistical facts
[51-54].

Finally, experiential reports from initial users and data entry
specialists of AgInjuryNews are supported by research on fear
appeal effectiveness, suggesting that reading detailed news
accounts of actual childhood agricultural trauma events could
have a modifying effect on perspectives about children’s (<16
years) roles in agricultural settings. Research should explore if
and how this Web-based tool and the data within could become
a novel approach for influencing farm parents and employers
to modify their behavioral intentions regarding agricultural work
assignments for youth.
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Figure 3. Farm owner and manager searching AgInjuryNews for local injury reports.

Limitations
Limitations with news reports data are evident in publications
and our own preliminary findings [20,55]. Perhaps most notably,
media reports do not always collect enough detail, do not cover
all AFF fatalities, and cover even fewer stories relating to AFF
nonfatal injuries. There are also some gaps in collection efforts,
and there is room for improvement in interagency collaborations,
a topic of future research [56]. In addition, previous studies
have identified a discrepancy in the number of drowning
fatalities among youth as being poorly captured by news media
[25]. However, it is also possible that news media reports may
be increasingly the best source of data we have when it comes
to current, up-to-date information and could serve as a content
pipeline for a readily available digital dataset that contains
circumstantial data surrounding an incident, follow-up
interviews, legal actions, community reactions, fate of the farm,
and other details.

With respect to the usability testing of the preredesign version,
the sample of 8 undergraduate student participants is too low
to draw meaningful inferences regarding the prevalence of
usability problems among the key demographics of AIN.
However, given the diagnostic nature of the assessment, a small
number of participants is enough to capture insights to improve
the product and increasing the number of participants does not
necessarily yield better ROI because of diminishing returns
[57].

Conclusions and Implications for the Future
The innovation of this initiative is the combination of capturing,
coding, and disseminating publicly available data on agricultural
injuries and fatalities, primarily mined from news media reports
and coupled with relevant prevention materials. The collection
of this type of data has historically been limited to individualistic
approaches, single-state or regionally focused, and is project
specific to satisfy the needs of a funder or to inform a state or
regional effort for use with targeted interventions,
communications, and the like. AIN, with a national focus, has
expanded an informatics-based, stakeholder-engaged approach
to collect and disseminate valuable information and injury data
to anyone with internet access.

Several significant implications may emanate from this
initiative: (1) the system was constructed with an
industry-agnostic application in mind and could be easily
adopted by other industries beyond AFF; (2) with the guidance
and support of the steering committee, we will continue to
explore self-sufficient system sustainability options and plan
to pilot at least one option by the end of 2020; (3) the initiative
engages new partners as agricultural safety advocates and will
likely open additional opportunities for collaboration with
industry partners on other regional-, national-, or
international-level initiatives; (4) we expect this line of research
to influence recommendations in the updated National
Occupational Research Agenda for AFF in terms of injury
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prevention and public-private partnerships, including increased capacity to secure private-sector funds for interventions [58].

Acknowledgments
The authors would like to thank Marie Fleisner for assisting with manuscript editing and formatting. The authors also thank
advisors Barbara C Lee, Casper Bendixsen, Katherine Barnes, Marsha Salzwedel, Scott Heiberger, Melissa Ploeckelman, Josie
Rudolphi, and Barbara Marlenga. The authors would also like to thank the development team, including Adeel Aslam, John
Begotka, Julia Edbrooke, Evan Ellis, Jenna Kautza, Nicholas Johnson, Michael Klein, Matthew Podborny, Steven Tingum, Jesse
Richardson, Richard Duerr, Chris Kadolph, Ryan Frahm, and Shawn Halstead. In addition, the authors thank the National Steering
Committee members Rebecca Adams, Glen Blahey, Jana Davidson, Vanessa Galvan, Frank Gasperini, Marcy Harrington, Tomi
Heimonen, Brandi Janssen, Bill Kriese, Lisa Lundy, Dennis Murphy, Kang Namkoong, Risto Rautiainen, Erika Scott, and Amanda
Wickman for providing valuable guidance. Finally, the authors also thank Stephen Oesch for his ongoing contributions to the
database.

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). Funding was also provided by the Central States Center for Agricultural Safety and Health (CS-CASH) via
CDC/NIOSH (grant number 2 U54 OH 010162 – 07), and through the Great Plains IDeA-CTR, Community Engagement and
Outreach KCA via the National Institute of General Medical Sciences (grant number 1 U54 GM115458).

Authors' Contributions
All authors contributed to the conception or design of the work; BW led the project; JV led the developer/technology team; BW,
TH, SG, ER, JV, KP, and DJM collaborated on the acquisition, analysis, or interpretation of data for the work; BW and DJM
drafted the manuscript; all authors reviewed it critically for important intellectual content; TH, SG, KP, CB, MS, ES, KN, MAP,
RR, and DJM contributed throughout the development project, advising on aspects and system features within their areas of
expertise. All authors approved the final version to be submitted/published; and all authors agreed to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

Conflicts of Interest
None declared.

References

1. Occupational Safety and Health Administration. URL: https://www.osha.gov/dsg/topics/agriculturaloperations [accessed
2019-01-28] [WebCite Cache ID 768gAvojD]

2. US Bureau of Labor Statistics Latest Numbers. 2017. Number of Fatal Work Injuries by Employee Status, 2003–17 URL:
https://www.bls.gov/iif/oshwc/cfoi/cfch0016.pdf [accessed 2019-01-20] [WebCite Cache ID 768gM1Eoc]

3. US Bureau of Labor Statistics Latest Numbers. Injuries, Illnesses, and Fatalities: Census of Fatal Occupational Injuries
(CFOI) - Current and Revised Data URL: https://www.bls.gov/iif/oshcfoi1.htm#charts [accessed 2019-01-20] [WebCite
Cache ID 768gREPGj]

4. Leigh JP, McCurdy SA, Schenker MB. Costs of occupational injuries in agriculture. Public Health Rep 2001;116(3):235-248
[FREE Full text] [doi: 10.1093/phr/116.3.235] [Medline: 12034913]

5. National Ag Safety Database: NASD. Childhood Agricultural Injuries in the US - 2016 Fact Sheet URL: http://nasdonline.
org/7114/d002364/childhood-agricultural-injuries-in-the-u-s-2016.html [accessed 2019-02-12] [WebCite Cache ID 768ghjbbi]

6. Hendricks KJ, Hard DJ. Working Youth on Forms. In: Proceedings of the National Youth Farm and Ranch Safety Symposium.
2014 Presented at: NYFRSS'14; October 27-28, 2014; Louisville, KY.

7. Marshfield Clinic Research Institute. 2016 Fact Sheet: Childhood Agricultural Injuries in the US URL: https://www.
marshfieldresearch.org/Media/Default/NFMC/PDFs/2016-Child-Ag-Injury-Fact-Sheet.pdf [accessed 2017-10-01] [WebCite
Cache ID 768gpOWzY]

8. Goldcamp M, Hendricks KJ, Myers JR. Farm fatalities to youth 1995-2000: a comparison by age groups. J Safety Res
2004;35(2):151-157. [doi: 10.1016/j.jsr.2003.11.005] [Medline: 15178233]

9. Wright S, Marlenga B, Lee BC. Childhood agricultural injuries: an update for clinicians. Curr Probl Pediatr Adolesc Health
Care 2013 Feb;43(2):20-44. [doi: 10.1016/j.cppeds.2012.08.002] [Medline: 23395394]

10. Zaloshnja E, Miller TR, Lee BC. Incidence and cost of nonfatal farm youth injury, United States, 2001-2006. J Agromedicine
2011 Jan;16(1):6-18. [doi: 10.1080/1059924X.2011.534714] [Medline: 21213160]

11. Marlenga B, Berg RL, Pickett W. National public health data systems in the United States: applications to child agricultural
injury surveillance. J Rural Health 2018 Jun;34(3):314-321. [doi: 10.1111/jrh.12292] [Medline: 29350432]

JMIR Form Res 2019 | vol. 3 | iss. 3 | e13621 | p. 11http://formative.jmir.org/2019/3/e13621/
(page number not for citation purposes)

Weichelt et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.osha.gov/dsg/topics/agriculturaloperations
http://www.webcitation.org/

                                            768gAvojD
https://www.bls.gov/iif/oshwc/cfoi/cfch0016.pdf
http://www.webcitation.org/

                                            768gM1Eoc
https://www.bls.gov/iif/oshcfoi1.htm#charts
http://www.webcitation.org/

                                            768gREPGj
http://www.webcitation.org/

                                            768gREPGj
http://europepmc.org/abstract/MED/12034913
http://dx.doi.org/10.1093/phr/116.3.235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12034913&dopt=Abstract
http://nasdonline.org/7114/d002364/childhood-agricultural-injuries-in-the-u-s-2016.html
http://nasdonline.org/7114/d002364/childhood-agricultural-injuries-in-the-u-s-2016.html
http://www.webcitation.org/

                                            768ghjbbi
https://www.marshfieldresearch.org/Media/Default/NFMC/PDFs/2016-Child-Ag-Injury-Fact-Sheet.pdf
https://www.marshfieldresearch.org/Media/Default/NFMC/PDFs/2016-Child-Ag-Injury-Fact-Sheet.pdf
http://www.webcitation.org/

                                            768gpOWzY
http://www.webcitation.org/

                                            768gpOWzY
http://dx.doi.org/10.1016/j.jsr.2003.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15178233&dopt=Abstract
http://dx.doi.org/10.1016/j.cppeds.2012.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23395394&dopt=Abstract
http://dx.doi.org/10.1080/1059924X.2011.534714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21213160&dopt=Abstract
http://dx.doi.org/10.1111/jrh.12292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29350432&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


12. Hopkins E, Field B. Purdue University. 2015. Purdue Report: Indiana Farm Fatalities Increased in 2014 URL: http://www.
purdue.edu/newsroom/releases/2015/Q4/purdue-report-indiana-farm-fatalities-increased-in-2014.html [accessed 2019-02-04]
[WebCite Cache ID 768gyCM3G]

13. Lehtola CJ. Iowa State University Digital Repository. 1992. An Investigation of Tractor-Related Farm Accidents in Iowa
During 1988-1990 URL: https://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=11325&context=rtd

14. Riedel SM. Purdue University. Estimation of the Frequency, Severity and Primary Causative Factors Associated With
Injuries and Fatalities Involving Confined Spaces in Agriculture URL: https://docs.lib.purdue.edu/dissertations/AAI1510260/

15. Roy P. National Ag Safety Database. 1957. Selected Environmental and Human Factors Associated with the Incidence of
Accidents to Farm People in Pennsylvania URL: https://tinyurl.com/y32acooe

16. Hohman ST. National Ag Safety Database. Determining Methods for Obtaining Farm Fatality Data URL: http://nasdonline.
org/1283/d001087/asae-technical-papers.html

17. The University of Sydney. 2017. Australian Farm Deaths & Injuries: Media Monitors Snapshot: January 1 - December 31,
2016 URL: http://sydney.edu.au/medicine/aghealth/uploaded/Research%20Reports/Farm_Related_Injuries_Report_2016
[accessed 2019-02-02] [WebCite Cache ID 768h8tPuA]

18. Gorucu S, Weichelt B, Pate ML. Fatal agricultural injuries in Pennsylvania, 2015-2017: A comparative analysis of two
systems data collection methods and datasets. J Agric Saf Health 2019;25(2):53-61 [FREE Full text] [doi:
10.13031/jash.13165]

19. New-Aaron M, Semin J, Duysen EG, Madsen M, Musil K, Rautiainen RH. Comparison of agricultural injuries reported in
the media and census of fatal occupational injuries. J Agromedicine 2019 Jul;24(3):279-287. [doi:
10.1080/1059924X.2019.1593276] [Medline: 30890032]

20. Weichelt B, Gorucu S. Supplemental surveillance: a review of 2015 and 2016 agricultural injury data from news reports
on AgInjuryNews.org. Inj Prev 2019 Jun;25(3):228-235. [doi: 10.1136/injuryprev-2017-042671] [Medline: 29386372]

21. Keifer MC, Sandberg S, Reyes IA, Waring SC, Alexander BH, Gerberich SG. Surveillance of disease and injury in Wisconsin
dairy farmers and workers. J Agromedicine 2014 Jun 9;19(2):218-219. [doi: 10.1080/1059924X.2014.891486]

22. VanWormer JJ, Barnes KL, Waring SC, Keifer MC. Socio-environmental risk factors for medically-attended agricultural
injuries in Wisconsin dairy farmers. Injury 2017 Jul;48(7):1444-1450. [doi: 10.1016/j.injury.2017.05.027] [Medline:
28551053]

23. The University of Iowa. 2014 Sep. Trends in Fatal Occupational Injuries in Selected Agricultural Industries from the
Midwest Region of the Census of Fatal Occupational Injuries (CFOI) 2005 - 2012 URL: https://gpcah.public-health.uiowa.edu/
wp-content/uploads/2015/03/CFOI_report_02112015.docx

24. Scott E, Hirabayashi L, Krupa N, Jenkins P. Emergency medical services pre-hospital care reports as a data source for
logging injury surveillance. J Agromedicine 2019 Apr;24(2):133-137. [doi: 10.1080/1059924X.2019.1572558] [Medline:
30676289]

25. Baullinger J, Quan L, Bennett E, Cummings P, Williams K. Use of Washington state newspapers for submersion injury
surveillance. Inj Prev 2001 Dec;7(4):339-342 [FREE Full text] [doi: 10.1136/ip.7.4.339] [Medline: 11770665]

26. Kica J, Rosenman KD. Multisource surveillance for non-fatal work-related agricultural injuries. J Agromedicine 2019 May
2:1-10. [doi: 10.1080/1059924X.2019.1606746] [Medline: 31044658]

27. Centers for Disease Control and Prevention. Agriculture, Forestry and Fishing: Status of National Agriculture Injury Surveys
at NIOSH URL: https://www.cdc.gov/niosh/agforfish/aginjurysurv.html [accessed 2019-02-12] [WebCite Cache ID
768i5P2GF]

28. Marlenga B, Berg RL, Gallagher SS. News reports and their role in child agricultural injury prevention. J Agromedicine
2017;22(2):71-77. [doi: 10.1080/1059924X.2017.1282909] [Medline: 28107106]

29. Weichelt B, Salzwedel M, Heiberger S, Lee BC. Establishing a publicly available national database of US news articles
reporting agriculture‐related injuries and fatalities. Am J Ind Med 2018 May 22 (forthcoming). [doi: 10.1002/ajim.22860]
[Medline: 29790197]

30. Patel K, Watanabe-Galloway S, Gofin R, Haynatzki G, Rautiainen R. Non-fatal agricultural injury surveillance in the United
States: a review of national-level survey-based systems. Am J Ind Med 2017 Jul;60(7):599-620. [doi: 10.1002/ajim.22720]
[Medline: 28616885]

31. AgInjuryNews. AgInjuryNews - Learn More URL: https://www.aginjurynews.org/LearnMore/Index [accessed 2019-02-12]
[WebCite Cache ID 768icnjzX]

32. Abras C, Maloney-Krichmar D, Preece J. User-Centered Design. In: Bainbridge W, editor. Encyclopedia Of Human-computer
Interaction. Thousand Oaks, CA: Sage Publications; 2004.

33. Marcus A. User interface design's return on investment: examples and statistics. In: Bias RG, Mayhew DJ, editors.
Cost-Justifying Usability: An Update for the Internet Age. Second Edition. Amsterdam, Netherlands: Elsevier; 2005:17-39.

34. Lederer AL, Prasad J. Information systems software cost estimating: a current assessment. J Inf Technol 1993 Mar;8(1):22-33.
[doi: 10.1177/026839629300800104]

35. Nielsen J, Phillips VL. Estimating the Relative Usability of Two Interfaces: Heuristic, Formal, and Empirical Methods
Compared. In: Proceedings of the INTERACT'93 and CHI'93 Conference on Human Factors in Computing Systems. 1993
Presented at: CHI'93; April 24-29, 1993; Amsterdam, The Netherlands p. 214-221. [doi: 10.1145/169059.169173]

JMIR Form Res 2019 | vol. 3 | iss. 3 | e13621 | p. 12http://formative.jmir.org/2019/3/e13621/
(page number not for citation purposes)

Weichelt et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.purdue.edu/newsroom/releases/2015/Q4/purdue-report-indiana-farm-fatalities-increased-in-2014.html
http://www.purdue.edu/newsroom/releases/2015/Q4/purdue-report-indiana-farm-fatalities-increased-in-2014.html
http://www.webcitation.org/

                                            768gyCM3G
https://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=11325&context=rtd
https://docs.lib.purdue.edu/dissertations/AAI1510260/
http://nasdonline.org/712/d000506/selected-environmental-and-human-factors-associated-with-the.html
http://nasdonline.org/1283/d001087/asae-technical-papers.html
http://nasdonline.org/1283/d001087/asae-technical-papers.html
http://sydney.edu.au/medicine/aghealth/uploaded/Research%20Reports/Farm_Related_Injuries_Report_2016
http://www.webcitation.org/

                                            768h8tPuA
https://elibrary.asabe.org/abstract.asp?aid=50117
http://dx.doi.org/10.13031/jash.13165
http://dx.doi.org/10.1080/1059924X.2019.1593276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30890032&dopt=Abstract
http://dx.doi.org/10.1136/injuryprev-2017-042671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29386372&dopt=Abstract
http://dx.doi.org/10.1080/1059924X.2014.891486
http://dx.doi.org/10.1016/j.injury.2017.05.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28551053&dopt=Abstract
https://gpcah.public-health.uiowa.edu/wp-content/uploads/2015/03/CFOI_report_02112015.docx
https://gpcah.public-health.uiowa.edu/wp-content/uploads/2015/03/CFOI_report_02112015.docx
http://dx.doi.org/10.1080/1059924X.2019.1572558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30676289&dopt=Abstract
http://ip.bmj.com/cgi/pmidlookup?view=long&pmid=11770665
http://dx.doi.org/10.1136/ip.7.4.339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11770665&dopt=Abstract
http://dx.doi.org/10.1080/1059924X.2019.1606746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31044658&dopt=Abstract
https://www.cdc.gov/niosh/agforfish/aginjurysurv.html
http://www.webcitation.org/

                                            768i5P2GF
http://www.webcitation.org/

                                            768i5P2GF
http://dx.doi.org/10.1080/1059924X.2017.1282909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28107106&dopt=Abstract
http://dx.doi.org/10.1002/ajim.22860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29790197&dopt=Abstract
http://dx.doi.org/10.1002/ajim.22720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28616885&dopt=Abstract
https://www.aginjurynews.org/LearnMore/Index
http://www.webcitation.org/

                                            768icnjzX
http://dx.doi.org/10.1177/026839629300800104
http://dx.doi.org/10.1145/169059.169173
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Albert W, Tullis T. Measuring the User Experience: Collecting, Analyzing, and Presenting Usability Metrics. Second
Edition. Burlington, MA: Morgan Kaufmann; 2013.

37. Brooke J. SUS - a quick and dirty usability scale. In: Jordan PW, Thomas B, Weerdmeester BA, McClelland AL, editors.
Usability Evaluation In Industry. London: Taylor & Francis; 1996:189-194.

38. Sauro J. MeasuringU. 2011. Measuring Usability With the System Usability Scale (SUS) URL: https://measuringu.com/
sus [accessed 2019-01-30] [WebCite Cache ID 768jM2zTI]

39. Murphy D, Gorucu S, Weichelt B, Scott E, Purschwitz M. Using multiple coding schemes for classification and coding of
agricultural injury. Am J Ind Med 2019 Feb;62(2):87-98. [doi: 10.1002/ajim.22932] [Medline: 30561026]

40. Swenson R, Roiger B, Murillo A. Safely through the gate: exploring media coverage and journalists decisions on the flow
of farm safety stories. J Appl Commun 2018 Jun 1;102(2). [doi: 10.4148/1051-0834.1840]

41. Hunt A, Bender J. UMASH: Upper Midwest Agricultural Safety and Health Center. 2016. Spotlight: Ag Injury News
Clippings Database Characterizing Events in the Upper Midwest URL: http://umash.umn.edu/
spotlight-ag-injury-news-clippings-database/ [accessed 2019-02-12] [WebCite Cache ID 768jaORlI]

42. National Academies of Sciences, Engineering, and Medicine. A Smarter National Surveillance System for Occupational
Safety and Health in the 21st Century. Washington, DC: The National Academies Press; 2018.

43. Scully T. Country Folks. Farm safety: Recent news URL: https://countryfolks.com/farm-safety-recent-news/
44. Refinitiv. Intelligence Tagging URL: https://www.refinitiv.com/en/products/intelligent-tagging-text-analytics/ [accessed

2019-01-24] [WebCite Cache ID 768jjkC6G]
45. Bernard HR. Research Methods in Anthropology: Qualitative and Quantitative Approaches. Third Edition. Walnut Creek,

CA: AltaMira Press; 2002.
46. Weber RP. Computer-aided content analysis: a short primer. Qual Sociol 1984 Dec;7(1-2):126-147. [doi:

10.1007/BF00987112]
47. Kohlbacher F. The use of qualitative content analysis in case study research. Forum Qual Soc Res 2005;7(1):21 [FREE

Full text] [doi: 10.17169/fqs-7.1.75]
48. Macnamara J. Media content analysis: its uses; benefits and best practice methodology. Asia Pacific Public Relat J

2005;6(1):1-34 [FREE Full text]
49. Lombard M, Snyder-Duch J, Bracken CC. Content analysis in mass communication: assessment and reporting of intercoder

reliability. Hum Commun Res 2002 Oct;28(4):587-604. [doi: 10.1111/j.1468-2958.2002.tb00826.x]
50. Riffe D, Lacy S, Fico F. Analyzing Media Messages: Using Quantitative Content Analysis in Research. Mahwah, NJ:

Lawrence Eribaum Associates; 1998.
51. Petraglia J. Narrative intervention in behavior and public health. J Health Commun 2007;12(5):493-505. [doi:

10.1080/10810730701441371] [Medline: 17710598]
52. Kreuter MW, Green MC, Cappella JN, Slater MD, Wise ME, Storey D, et al. Narrative communication in cancer prevention

and control: a framework to guide research and application. Ann Behav Med 2007 Jun;33(3):221-235. [doi:
10.1007/bf02879904] [Medline: 17600449]

53. Boswell C, Geddes A, Scholten P. The role of narratives in migration policy-making: a research framework. Br J Politics
Int Relat 2011 Jan 6;13(1):1-11. [doi: 10.1111/j.1467-856X.2010.00435.x]

54. Martino ML, Onorato R, Freda MF. Linguistic markers of processing trauma experience in women's written narratives
during different breast cancer phases: implications for clinical interventions. Eur J Psychol 2015 Nov;11(4):651-663 [FREE
Full text] [doi: 10.5964/ejop.v11i4.991] [Medline: 27247683]

55. Weichelt B, Bendixsen C. A review of 2016-2017 agricultural youth injuries involving skid steers and a call for intervention
and translational research. J Agromedicine 2018;23(4):374-380. [doi: 10.1080/1059924X.2018.1501455] [Medline:
30230430]

56. Gorucu S, Weichelt B, Pate ML. Fatal agricultural injuries in Pennsylvania, 2015-2017: comparative analysis of two systems
data collection methods and datasets. J Agric Saf Health 2019;25(2):53-61. [doi: 10.13031/jash.13165]

57. Nielsen J. Nielsen Norman Group. 2012. How Many Test Users in a Usability Study? URL: https://www.nngroup.com/
articles/how-many-test-users/ [accessed 2019-01-20] [WebCite Cache ID 768lHvwmZ]

58. Centers for Disease Control and Prevention. 2013. The National Occupational Research Agenda (NORA): Letter from
Manager, Manufacturing Sector Program URL: https://www.cdc.gov/niosh/nora/default.html [accessed 2019-02-12]
[WebCite Cache ID 768lS3Kby]

Abbreviations
AFF: agricultural, forestry, and fishing
AIN: AgInjuryNews
API: application programming interface
ATV: all-terrain vehicle
BLS: Bureau of Labor Statistics
CAIS: Childhood Agricultural Injury Surveillance

JMIR Form Res 2019 | vol. 3 | iss. 3 | e13621 | p. 13http://formative.jmir.org/2019/3/e13621/
(page number not for citation purposes)

Weichelt et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://measuringu.com/sus
https://measuringu.com/sus
http://www.webcitation.org/

                                            768jM2zTI
http://dx.doi.org/10.1002/ajim.22932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30561026&dopt=Abstract
http://dx.doi.org/10.4148/1051-0834.1840
http://umash.umn.edu/spotlight-ag-injury-news-clippings-database/
http://umash.umn.edu/spotlight-ag-injury-news-clippings-database/
http://www.webcitation.org/

                                            768jaORlI
https://countryfolks.com/farm-safety-recent-news/
https://www.refinitiv.com/en/products/intelligent-tagging-text-analytics/
http://www.webcitation.org/

                                            768jjkC6G
http://dx.doi.org/10.1007/BF00987112
http://nbn-resolving.de/urn:nbn:de:0114-fqs0601211
http://nbn-resolving.de/urn:nbn:de:0114-fqs0601211
http://dx.doi.org/10.17169/fqs-7.1.75
https://opus.lib.uts.edu.au/handle/10453/10102
http://dx.doi.org/10.1111/j.1468-2958.2002.tb00826.x
http://dx.doi.org/10.1080/10810730701441371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17710598&dopt=Abstract
http://dx.doi.org/10.1007/bf02879904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17600449&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-856X.2010.00435.x
http://europepmc.org/abstract/MED/27247683
http://europepmc.org/abstract/MED/27247683
http://dx.doi.org/10.5964/ejop.v11i4.991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27247683&dopt=Abstract
http://dx.doi.org/10.1080/1059924X.2018.1501455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30230430&dopt=Abstract
http://dx.doi.org/10.13031/jash.13165
https://www.nngroup.com/articles/how-many-test-users/
https://www.nngroup.com/articles/how-many-test-users/
http://www.webcitation.org/

                                            768lHvwmZ
https://www.cdc.gov/niosh/nora/default.html
http://www.webcitation.org/

                                            768lS3Kby
http://www.w3.org/Style/XSL
http://www.renderx.com/


CRF: Case Report Form
FTE: full-time employee
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ROI: return on investment
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