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Introduction: Fatal and non-fatal youth (ages 0–17) injuries in U.S. agriculture continue to be a significant public health concern. Despite sustained work and attention from federally supported research programming, we continue to observe an unacceptably high number of life-altering and life-ending traumatic injuries to youth in agricultural environments. Likewise, there is still a gap in stringent systematic agricultural injury and/or illness surveillance at the federal level. This paper will provide an updated review of child agricultural injuries from U.S. news media reports, expanding upon this author team's initial 2018 report.

Methods: Data collection from 2016 to 2021 occurred as part of the AgInjuryNews initiative, and data were coded according to the Farm and Agricultural Injury Classification (FAIC) system and the Occupational Injury and Illness Classification System (OIICS). The AgInjuryNews system primarily contains news media reports. Categorical variables were analyzed and compared using a chi-square test. In addition, the Jonckheere-Terpstra test for trend was used to test the yearly change in the number of youth injuries.

Results: We observed a general decrease in agricultural injuries compared to the original 2015–2017 dataset. Younger children (<5 years-old) and males were more often injured and more fatally injured than older children and females, respectively. Males and older victims were more likely to suffer an occupational-related injury compared to females and younger victims, respectively. Vehicles remained a major source of injuries, with tractors comprising 28%, and ATVs/UTVs comprising 26% of all injuries. Roadway incidents involving tractors and UTVs were less often fatal compared to non-roadway incidents, while ATVs were more fatal on roadways.

Discussion: This updated review shows childhood agricultural injuries and fatalities continue to be a major public health concern within the US. It is unclear if the trend downward in injuries is due to reporting, data capture methods, or a true decrease in injuries. These data continue to be of interest to stakeholders in academia, public health, government, and private industry—user groups who regularly and consistently seek this type of information, often from multiple data sources, including as registered users on AgInjuryNews.org. These data identify emerging issues within the industry and further inform national and international planning committees' work.
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Introduction

Agriculture remains one of the most dangerous occupations in the US and is the only occupation where children are legally allowed and often expected to actively engage on the worksite (1, 2). As of 2014, an estimated 893,000 youth under 20 years of age live on farms, 454,000 of whom perform work on these farms, and an additional 266,000 are hired laborers under the age of 20 (1). Upwards of 25 million youth visit farms each year, 95% of whom are frequent or repeat visitors (3). Despite an abundance of materials and resources for safeguarding youth in and around agriculture, young workers are nearly eight times as likely to be fatally injured in agriculture compared to all other industries combined, with 48% of all youth occupational fatalities occurring in agriculture (4, 5).

Despite this, there is currently no central data repository for youth agricultural injuries or fatalities in the U.S. Even within the most respected information sources of occupational fatalities, the Bureau of Labor Statistics' (BLS) Census of Fatal Occupational Injuries and Illness (CFOI), gaps exist—particularly for working and non-working youth in agriculture (6). These gaps are well-described in the current literature, with a potential 88% of non-fatal agriculture-related injuries escaping traditional surveillance methods (7).

In a recent study of U.S. emergency department admissions, the authors uncovered 62,079 people treated for agricultural related injuries between 2015 and 2019, of which 30% of those injured were youth (age 0–17) (8). Approximately 10 children presented to U.S. emergency rooms with agricultural injuries every day during that study period (8). Furthermore, a child dies every 3 days in an agriculture-related incident, nearly half of which involve transportation (9).

The key aim of this paper is to provide an updated review of youth (age 0–17) agricultural injuries by analyzing data harvested from U.S. news media reports. Our previous review, published in 2018, was an initial exploratory look at the first national dataset of its kind (10). News media reports have shown to be a powerful and useful tool in supplementing existing data sets and providing surveillance to previously uncaptured injuries.

Given the ever-evolving field of production agriculture and limited availability of national agricultural injury surveillance data, an updated review is presumably welcomed, even necessary, for agricultural safety and health stakeholders in academia, government, and private industry—user groups who regularly and consistently seek this type of information, as evidenced by a recent report in safety (11).



Materials and methods


Data collection

Data were collected as part of AgInjuryNews operations; detailed collection methods are further described in separate papers (10, 12). Contributions to these data are regularly supplemented through formal partnerships with several of the U.S. NIOSH-funded Agricultural Safety and Health Research Centers, the Canadian Agricultural Safety Association, and informal partnerships with agricultural safety and health community leaders and stakeholders.



Coding of data

Data were coded according to the Farm and Agricultural Injury Classification (FAIC) system and the Occupational Injury and Illness Classification System (OIICS) (13, 14). The injury reports were collected, and coded by a primary data specialist. All cases were then coded (FAIC, OIICS, and AgInjuryNews codes) by a second coder, with agreement analyses suggesting “almost perfect” agreement (κ = 0.85, κα = 0.82) (13). Finally, at least 10% of all injury reports were randomly selected to be reviewed and coded by a third coder for additional quality control. Coder reliability analysis showed a strong interrater reliability (13). Incident location is coded at the highest resolution available with a county-level minimum and geocoded using Google Maps Geocoding API (15).



Analyses

Descriptive and summary statistics were determined for all cases in AgInjuryNews from 2016 to 2021. Geographic distributions were mapped using Tableau. We compared demographics, incident year, and FAIC and OIICS codes across fatal and non-fatal injuries, occupational vs. non-occupational, tractor, and ATV/UTV injury cases, mirroring the initial review. Categorical variables were analyzed and compared using a chi-square test. In addition, the Jonckheere-Terpstra test for trend was used to test the yearly change in the number of youth injuries. Statistical analyses were conducted in IBM SPSS Statistics version 27.0.




Results

The study identified a total of 548 agricultural youth injuries (270 fatal and 278 non-fatal) between 2016 and 2021. Figure 1 summarizes the yearly and monthly distribution of youth injuries. The overall number of injuries decreased over time (p for trend 0.039 using Jonckheere-Terpstra) and peaked in 2017 with 128 cases. Most injuries occurred in November (n = 66) followed by October (n = 65) and July (n = 63; Figure 1).


[image: Figure 1]
FIGURE 1. Yearly and monthly distribution of agricultural youth injuries.


Agricultural youth injury cases occurred in 43 states (Figure 2) and the top three highest numbers of injuries occurred in Wisconsin (n = 53), Iowa (n = 43), and Pennsylvania (n = 42).
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FIGURE 2. Location of agricultural youth injuries, 2016–2021.


Almost one-third of the victims were under 5 years old (n = 132, 28.8%). The <5 age group had proportionally higher fatal injuries than the other age groups (χ2 = 8.258, df = 3, p = 0.041). A total of 327 victims were male (73.6%), and the proportion of fatal injuries to male victims was significantly higher than fatal injuries to females (P < 0.001).

Occupational work-relatedness was determined by the FAIC codes. In 118 cases, FAIC coding was not possible because of a lack of information. Of those where work status was determinable, most injuries to youth were non-occupational (80.5%). There was no significant association between occupational relatedness and injury outcome (fatal or non-fatal; p > 0.05; Table 1). Agricultural injuries to youth mostly involved vehicles (73.6%) and transportation incidents (76.8%).


Table 1. Characteristics of injured victims, FAIC and OIICS codes, and injury severity between January 1, 2016 to December 31, 2021.
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Characteristics of occupational and non-occupational injuries are given in Table 2. Most of the occupational-related fatalities and injuries were associated with the occupation of farming (FAIC-1, n = 79). Non-occupational injuries mostly occurred as a result of exposure to farm equipment, tools, and product hazards (FAIC-6, n = 216). A total of 95 youth occupants of other vehicles were injured in agricultural roadway incidents (FAIC-9). Other injuries were related to farm structures and landscapes (FAIC-7, n = 31) and non-occupational animal-related injuries (FAIC-8, n = 6). Males and the 15–17-year age group had higher proportions of occupational injuries.


Table 2. Characteristics of occupational and non-occupational injuries.
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Tractor-related incidents were associated with 153 injuries, and 77 of these happened on roadways (Table 3). Similar to the general results most of the victims in tractor-related incidents were males and in the 0–4 age group. In terms of the victims' roles, most of the victims were tractor passengers (39.6%). We identified 46 other vehicle victims injured as a result of tractor-related incidents on roadways. This included youth passengers (n = 31) and youth drivers (n = 15).


Table 3. Characteristics of tractor-related injuries.
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A total of 143 victims sustained injuries via ATV/UTV-related incidents, and more than half of these injuries were fatal (n = 73, 51%). Table 4 shows the injury characteristics of these incidents. Most of ATV/UTV injuries occurred as non-roadway incidents and more than half of the victims were youth operators (Table 4).


Table 4. Characteristics of ATV/UTV related injuries.
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Discussion

This study of U.S. news media reports expands upon current known trends from 2015 to 2017, providing further insight into how the landscape of child agriculture injuries is changing. We continue to observe an overrepresentation of male injuries across all variables, notably seeing an increase in the proportion of males suffering occupational injuries vs. non-occupational injuries compared to females. Adult supervision is one known strategy for reducing injuries, however, some studies have found that supervision alone is not always effective in the agricultural environment, especially for young children, who lack the developmental abilities to remain safe in this environment (16, 17). Given the young age and non-occupational status of victims [81% of injuries occurred while youth were not working (Table 2)], a better strategy to prevent injuries and fatalities is the removal of young children from work areas and keeping young children away from farm vehicles and machinery.

Transportation continues to be the largest source of injuries to youth on and around farms. While tractors remain a significant injury agent, ATV/UTV injuries appear to trend downward over time. The cause for this is difficult to identify, as we have seen regulations surrounding these vehicles change on a county by county basis throughout several states (18, 19). This may also be due to a limitation in news agencies' tendencies to report on ATV/UTV injuries and incidents, as well as underreporting or reductions in seeking medical care. More in-depth analyses on the impact of ATV/UTV regulations and legislation on fatal and non-fatal injuries would help inform current and future policies.

As mentioned, tractors remain a consistent injury agent in these incidents, including youth operators, passengers, or bystanders. Over 50% of youth tractor injuries occurred to children under 10 years-old; however, age did not appear to have a significant impact on the fatality of an injury. Roadway incidents continued to be more fatal than non-roadway incidents, often involving non-farming victims in passenger vehicles. This emphasizes the need for tractor safety courses aimed at youth operators, as well as bystander and non-working youth safety in areas where tractors are operating. Some U.S. states require youth to be at least 16 years-of-age before operating a tractor; however, some states allow children as young as 12 to be certified for public roadway operations, and there are many exceptions for those remaining on privately-owned land, non-work related activities, and more (20, 21).

Overall, we observed a slight downward trend in injuries reported through news agencies and captured by the AgInjuryNews.org system. This is an excellent finding from this updated review, and suggests that injury prevention efforts with agricultural youth are having a positive impact. However, there may be other explanations for the downward trend. It is possible that some news media are shifting away from reporting on agricultural injuries, or instead focusing more on fewer, more serious cases. There is also the ongoing consolidation of farms across the U.S. and more corporate operations buy-out of smaller farms. These larger operations can be less willing to employ young workers, particularly young children under 14 that may have otherwise performed work duties on a family-owned operation. The most recent, comprehensive data on the number of youth agricultural workers is from 2014, making this determination difficult.

This downward trend could also be due to changes in the manner of reporting that is not being captured by the current search methods of AgInjuryNews.org. While the system utilizes many avenues of data collection with comprehensive search terms, significant changes in the wording and content of news reports can result in a lower capture rate. Finally, it is unknown what effect the COVID-19 pandemic had on agricultural hazard and risk exposures involving youth. Some studies suggest that youth did spend more time in the workplace, particularly in 2020 (22). Still, our data herein, along with preliminary death certificate data analyses from the 2020 WI Farm Fatality report development, do not show an increase in the number of injuries or fatalities within that time frame (23).

Though our team reports a decrease of youth injuries in recent years, we cannot claim with any certainty that: (1) this represents actual counts of traumatic agricultural injury in the U.S. or (2) this decline will be sustained. While news media remain one of the few supplemental data sources for non-fatal agricultural injuries, continued monitoring of cases and, preferably, a more rigorous, centralized child agricultural injury surveillance program would be ideal. Expanding and simplifying injury reporting for small and non-employing operations can further improve capture rates of agricultural injuries.



Conclusion

We observed a slight downward trend in agricultural youth injuries reported through news media from 2016 to 2021, though we recommend continual monitoring of injuries therein. We also suggest further research and policymaker attention on public roadway safety (e.g., agricultural equipment lighting and marking), tractor operations and limiting extra riders, ATV/UTV usage and regulation, and an emphasis of removing young children from the worksite. Each of these priority areas should be of concern for youth injury prevention.

Media monitoring remains a powerful tool for agricultural injury surveillance, particularly fatalities, and youth cases. Digital reports, such as news media, obituaries, and social media posts, are valuable data sources in an industry lacking a comprehensive injury surveillance system. The AgInjuryNews.org system continues to provide a hypothesis-generating information and a strong foundation for collaborations and partnerships throughout agricultural health and safety, including international expansion.

The variety and vastness of our nation's farms and ranches pose serious challenges, with limited formal safety regulations, incentives, or enforcement. However, that should not dissuade us from doing what we can—taking steps toward creating a safer, more sustainable industry and workforce. Continued improvement of our surveillance and injury monitoring methods are essential to ensure accurate and actionable agricultural injury data, to better inform health and safety guidelines, resources, and public policy.
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