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Learning Objectives

Identify The primary causes of traumatic injury in 
agricultural workers.

Recognize How age, gender and other factors play a role 
in increasing the risk for agricultural injury.

Describe Prevention measures that will reduce the risk 
of injury. 
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Agricultural Fatalities
Agricultural Worker Fatality Rate - 20.0 per 100,000
All other industries combined- 3.6 per 100,0001

1NIOSH 2023



In 2021 the annual injury rate of self-employed farmers and 
ranchers in the CS-CASH 7-states region was 15 injuries/100 
operators1.

Agricultural Injuries

1Rautiainen 2022. 



A child dies in an agriculture-related incident about every 3 days 
and 33 children are treated for ag-related injuries each day. 

Young workers are 7.8 times more likely to be fatally injured in 
agriculture when compared to all other industries combined 
(14.57 per 100,000 FTE vs 1.87 per 100,000 FTE)

Young Agricultural Workers and 
Children Living on the Farm

National Children’s Center for Rural and Agricultural Health and Safety (2022). 2022 Fact Sheet – Childhood Agricultural Injuries. 
Marshfield Clinic Health System, Marshfield WI. doi.org/10.21636/nfmc.nccrahs.injuryfactsheet.r.2022.



Two common types of ag incidents - rollovers and entanglements

The Causes



Tractor Rollovers
Primary Source of Agricultural Fatalities1

• Rollovers Account for 76% of All Fatalities
• High Center of Gravity, Rear Wheel Drive, Improper Loading, 

Operation on Uneven Terrain
• 80% of deaths caused by tractor overturns involve experienced

operators.
• 1 in 7 farmers involved in tractor overturns is permanently 

disabled.
• 7 of 10 farms will go out of business within 5 years following a 

tractor-related fatality.

(1Reynolds and Groves, 2000)



All Terrain Vehicle Rollovers

Agriculture accounts for 59% of ATV-related injuries1

ATV’s account for an estimated 95,000 ER visits each year2.

1(Neves et al., 2018)
2https://www.cpsc.gov/Safety-Education/Safety-Education-Centers/ATV-Safety-Information-Center.



Machinery Entanglements
A body part or material is caught in a moving part of 
equipment (wrap point) resulting in a person becoming 
pinched, crushed, or wrapped in the machine part. 
Examples – tractor power take and grain bin augers 



Fatality Assessment and Control Evaluation



Triad of T’s in Agriculture 

-Time

-Trash

-Trauma



Andrew Schissel, MPH (Student Capstone research)
Does Distance to Level 1 Trauma Unit Affect the Outcome 
(Injury vs. Fatality) of Tractor Rollover, ATV Rollover, and 
Equipment Entanglement Incidents?

Research Question



Data Collection and Preparation

• CS-CASH ag injury and fatality News Clipping Database 
(2012-2022)

• CS-CASH 7-states region (ND, SD, MN, IA, NE, KS, MO)
• Removed Incidents That Didn’t Meet Inclusion Criteria



GIS Mapping
Used ArcGIS software
Mapped agricultural injuries and fatalities involving tractors, 
all-terrain and utility vehicles and entanglements.
Layered Level 1 Trauma Units onto the map of incidents.



Generation of Dataset for Statistical Analysis



Statistical Analysis
-Normality testing on variables of interest

-distance and age

-Wilcoxon Rank Sum Test
-Independent Variable: distance to Level 1 
Trauma Unit
-Dependent variable: incident outcome

-Age compared between incident outcome

-Chi Square Test comparing distribution of outcome 
between categorical miles and gender



Demographics
Table 1: Dataset Descriptives

Age Measure
Median (IQR) 51.0 (38.0)

Gender (n,%)
Female 32 (10.5%)
Male 272 (89.5%)

State Incidence (n, %)
Iowa 70 (22.7%)
Kansas 19 (6.1%)
Minnesota 76 (24.7%)
Missouri 64 (20.8%)
Nebraska 40 (13.0%)
North Dakota 28 (9.1%)
South Dakota 11 (3.6%)

Distance to Level 1 Trauma Unit (miles)
Median (IQR) 70.8 (45.2)

Outcome (n, %)
Injury 241 (78.3%)
Fatality 67 (21.7%)



Distance by Outcome
Table 2: Distance to Level 1 Trauma Unit by Outcome

Region/State Injury Fatality p-value*
N Median (IQR) N Median (IQR)

Overall 241 70.8 (46.3) 67 73.8 (50.8) 0.54

Iowa 46 65.8 (28.7) 24 68.8 (27.2) 0.68

Kansas 18 59.3 (50.8) 1 245.9 (-) -

Minnesota 66 68.9 (40.6) 10 61.9 (38.5) 0.95

Missouri 49 53.4 (32.4) 15 59.7 (44.1) 0.96

Nebraska 33 155.1 (151.4) 7 122.0 (112.5) 0.32

North Dakota 22 86.9 (84.9) 6 139.1 (71.1) 0.22

South Dakota 7 183.5 (79.1) 4 214.4 (93.3) 1.00

*Wilcoxon Rank Sum p-value



Other Variables of Interest
Table 3: Comparing Age, Gender, and Categorical Miles by Outcome

Variable Injury Fatality p-value

N
Median 

(IQR) N
Median 

(IQR)
Age 169 46.0 (36.0) 65 58.0 (31.0) 0.006*

Gender N % N % 0.38^
Female 23 9.7% 9 13.4%

Male 214 90.3% 58 86.6%
Categorical 

Miles 0.38^
0-49.99 66 27.4% 12 17.9%

50.00-74.99 69 28.6% 24 35.8%
75.00-99.99 50 20.8% 13 19.4%

100+ 56 23.2% 18 26.9%
*Wilcoxon Rank Sum p-value
^Chi Square p-value



Recap
No observed significant differences in distance to Level 1 Trauma 
Unit between outcomes (p=0.54)

No significant association between categorical miles to Level 1 
Trauma Unit and incident outcome (p=0.38)

Another study found an 8% increase in odds of death for every 5-
mile increase in distance to nearest trauma center1.

Age was found to be associated with outcome (p=0.006)
-Median age injury incidents  - 47 years
-Median age fatal incidents - 58 years

Average age of agricultural producer is 57.5 years with 34% age 
65 years and older2.

1Jarman et al., 2018, 2Halvorson, 2023 



Recap (cont.)
No significant association between gender and outcome 
(p=0.38)

Males accounted for 90% of those involved in incidents

The odds of a male being injured in any agricultural incident 
was found to be 1.68 times that of females1

The average distance to a level 1 trauma unit (7 states) was 
found to be 71 miles (injury) and 74 mi (fatality)

Nebraska – 155 miles (injury); 122 miles (fatality)
Nebraska advanced trauma units.

1Jadhav et al., 2015



Study Limitations
Data availability
• Newsclip data – we need a better data source for 

agricultural traumatic injuries– Let’s talk!
• Bias toward regions with media coverage. 

• Size of dataset – 241 injuries and 67 fatalities.
• Limited scope - tractor, ATV/UTV overturns and 

entanglement.
• Limited to Level 1 trauma unit.
• Limited information regarding trauma care at the scene.
• …..



Continue and expand agricultural trauma training and education 
for first responders.

 Conferences like this one!
 Dr. Eric Ernest and Dr. Aaron Yoder provide ag trauma 

education during the CS-CASH Agricultural Health and 
Safety Course each summer (36 AMA, Nursing and CEU 
credits – free of charge). 

Train agricultural workers in first aid. 
 Bring Stop the Bleed and CPR to agricultural workplaces 

and rural community events. 

Provide rural fire and rescue departments with incident training 
and tools.

• Grain bin entrapment response
• Anhydrous and farm chemical response
• Suicide prevention training (QPR)

Recommendations 



Focused education to older agricultural workers. 
• Ingress and egress from equipment (slips, trips and falls)
• Heat illness
• Hearing loss 
• Vision impairment
• Ergonomics 
• Medications 
• Sleep hygiene
• Improving balance
• Reducing Stress
• Respiratory Protection
• Safeguards for grandkids 
• ….

Recommendations (cont.)
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