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Presentation 
Objectives

• Describe the burden of agricultural 
injuries and fatalities in young and 
aging populations.

•  Examine safety hazards and health 
risks for youth and aging populations 
in agricultural settings and 
recommendations for prevention.

• Assess and validate youth safety 
programs as important resources for 
health care providers.



A little about 
me…

• Researcher – TB, leprosy, 
periodontal disease, cancer, 
pesticide and nerve agent 
mitigation, now prevention of 
farm injuries and fatalities

• Ag safety and health outreach

• Admirer of giant horses

• Hog farmer

• Cattle wrangler

• Chicken Whisperer



CENTRAL STATES CENTER FOR 
AGRICULTURAL 
SAFETY AND HEALTH (CS-CASH)

UNIVERSITY OF NEBRASKA 
MEDICAL CENTER

NIOSH Funded - Ag, Forestry and Fishing 
Safety and Health Center

• 12 US Ag Health and Safety Centers 
including a Child Safety Center

• 7 States in CS-CASH Region 

• Prevention

• Education

• Outreach

• Research 

With a mission  to help improve the health 
and safety of agricultural workers and 
communities 
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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



Agricultural Injuries
In 2021 the annual injury rate of self-employed farmers and ranchers in the CS-CASH 7-states 
region was 15 injuries/100 operators1. 1Rautiainen 2022. 



Youth on the Farm

• There are approximately 2.02 million farms in the United States.1

• An estimated 893,000 youth under 20 years of age live on farms, 
with just over half (51%) also performing work on the farm.1

• More than half of these youth worked on the farm, with the 
highest proportion of them between the ages of 10 to 15 years.2

• 265,000 young people are hired to work on non-family farms 
each year.2

1. USDA, NASS publications: Farms and Land, 2021 summary, February 2021. 

2. NIOSH (2016). Analysis of the 2014 Childhood Agricultural Injury Survey (CAIS). Morgantown WV: 
U.S Department of Health and Human Services, Division of Safety Research..



Children Living on the Farm

A child dies in an agriculture-related incident about every 3 days.

33 children are treated for ag-related injuries each day. 

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.



Youth Working 
in Agriculture
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

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.i
njuryfactsheet.r.2022.



Youth 
Working in 
Agriculture

• From 2015 to 2020, 48% of all fatal injuries to young 
workers occurred in agriculture.

• Transportation incidents were the most common fatal 
event, with tractors and ATVs as the primary vehicle 
sources. Machinery (25%), motor vehicles (17%) and 
drowning (16%)

• Males accounted for 80% of youth ag related fatalities

 



Equipment is #1 Killer of Youth on the Farm



Run-Over 
Fatality



Tractor 
Fatality



Struck-By 
Fatality



Grain 
Entrapment



The executive functions of the 
brain are the last to develop. 

• Decision making

• Time management

• Memory and recall

• Attention control

• Organization

• Prioritization

• Self Control

Neuro-imaging of 
Young Brains



Generational 
Risk Factors

Young Children

• Curiosity and Inexperience

• Lack of knowledge, size and 
strength

• Lack of proper training

• Greater sensitivity to 
chemical and toxins



Young Children in the Ag Workplace

In a retrospective case study of fatal, hospitalized, and restricted activity farm injuries from 
the U.S. and Canada, nearly 50% of the fatal and 40% of the hospitalized injury cases were 
children 1–6 years of age.1

• Live in the workplace

• Curiosity

• Lack of strength

• Lack of size

• Lack of knowledge

• Unaware of dangers

• Uncoordinated

• Hand to mouth behaviors

1Brison RJ, Pickett W, Berg RL, Linneman J, Zentner J, Marlenga B. Fatal agricultural injuries in 
preschool children: risks, injury patterns and strategies for prevention. CMAJ. 2006 Jun 
6;174(12):1723-6.



Recipe for 
Injury on the 
Farm:

• Risk takers

• Peer pressure

• Impulsive

• Experimenters

• Authority resistant

• Lack training

• Lack knowledge

• Feeling of invincibility 



Risk

Girls are assigned more of the animal related tasks.  One out of five 
youth injuries is livestock related.1 

Most of the youth Ag related injuries and deaths occur in the 
Midwestern region,2 in the summer (44%) and most occur on the 
weekend (56%)3

Common injuries requiring hospitalization were for orthopedic, 
neurological, thoracic and abdominal inuries.4

1Marlenga B, Pickett W, Berg R. 2001; 2Hendricks K, Adekoya N, 2001; 3Little D, et al 2003 ; 4MeiersS,Baerg J, 
2001



Trauma
Proximity to hazards- living in the workplace

• Equipment

• Tractors, Skid loaders, Forklifts, ATVs

• Roll-over

• Crushing 

• Entanglements – PTO

• Pinch Points 

• Run-overs

• Falls

• Slips and trips 

• farm shops and dairy floors

• Grain Bins and Trucks 



Ergonomic Concerns

Adolescents undergo growth spurts, which may decrease 
flexibility and increase their susceptibility to a variety of 
musculoskeletal injuries, such as bursitis, tendonitis, sprains, 
and carpal tunnel syndrome.1

• Hand Weeding

• Hand Harvesting

• Pruning

• Heavy lifting

• Vibration injuries

• Tractors

• Mowers

1 M.S. Vela, B. Lee (eds) Migrant and Seasonal Hired Adolescent Farmworkers: A Plan to Improve Working Conditions (Marshfield, 
WI: Marshfield Clinic, 2001) p. 11. 



Heat Exposure

Children are more vulnerable to heat stress than adults.

• High skin to body weight ratio

Overexposure to hot and sunny conditions may result in:

• Sunstroke

• Skin cancer

• Heat exhaustion

• Dehydration

• Death



ATVS
The Burden of Injuries 
and Fatalities 

ATVs are a leading source for 
injuries and fatalities in 
agriculture.

HEADLINES IN 2023 – Do You See 
a Trend?



All Terrain Vehicle Rollovers

Agriculture accounts for 59% of ATV-related injuries

Approx. 90% of ATV-related injuries to youth under 16 occur on adult-sized 
machines

1(Neves et al., 2018)

2https://www.cpsc.gov/Safety-Education/Safety-Education-Centers/ATV-Safety-Information-Center.



In 2022, there were an estimated 
100,000 emergency room visits 
related to ATV injuries and 700 
deaths (U.S. Consumer Product 
Safety Commission)

30% of these ER visits involved 
youth younger than 16 years of 
age 

National Statistics
ATV Injuries and Fatalities



Pregnant Mother 
Killed 2 Y.O. Son 
Injured 



Grandmother 
and two 

grandchildren 
drown



Livestock Hazards

Youth living on livestock operations have a higher rate of 
injury (8.1 injuries/1,000 youth) compared to their 
counterparts on crop operations (6.6 injuries/1,000 
youth)1

• Size and weight differences

• Lack strength

• Lack reasoning abilities

• Lack speed

• Inability to read cues from animals

• Resulting in trauma

• Lower back injuries

• Trampling

• Kicks and Bites

1 NIOSH (2012). Analyses of the 2009 Childhood Agricultural Injury Survey (CAIS). Morgantown WV: U.S. Department of 

Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Institute for 

Occupational Safety and Health, Division of Safety Research. Unpublished. 



Pesticide 
Exposure
More vulnerable than adults 
- children have a high skin to 
body weight ratio and are in 
a more rapid stage of 
development.

Toxicity rating laws are 
based on adult exposures 
not youth.

Most vulnerable groups:
• Children of migrant 

laborers
• Household 

contamination
• Field work 

• Detasslers
• Errant spraying 

or drift
• Root Crop Harvesters

• Soil Residue



Agricultural 
Related 
Infections

• Children under the age of 
10 are at increased risk 
for acquiring infections 
from animal fecal 
associated organisms.1 

• Campylobacter

• Salmonella

• And infections of 
antibiotic resistant 
organisms connected 
to the Ag use of 
antimicrobials.2

1FSIS/CDC/FDA 1997; USDA 1998

2Shea K, 2003. Antibiotic resistance: What is the impact of agricultural uses of antibiotics on children’s health? Pediatrics 112:253-258



Hearing Loss
25% of the male farmers 
incur hearing handicaps by 
age 30 and 50% by age 50.1

• Farm Machinery, 
Equipment and Animals

 Tractors (no cab)

 Augers

 Fans

 Grinders

 Chainsaws

 Guns

 Squealing Hogs

 Loud Music
 

  
  
  
  
 

1Karlovich RS, Wiley TL, Tweed T, 

Jensen DV. Public Health Rep. 

1988 Jan-Feb;103(1):61-71.



Break Time!

• Turn off the video. 

• Rest your eyes and ears

• Stretch

• Drink some water

• Meditate

• Walk in Place

• Try some Pilates. 
https://www.unmc.edu/publichealth/cscas
h/_documents/_resources/resources-
agrisafe-pilates.pdf 

• Relax!

But don’t forget to come back for part 2.

https://www.unmc.edu/publichealth/cscash/_documents/_resources/resources-agrisafe-pilates.pdf
https://www.unmc.edu/publichealth/cscash/_documents/_resources/resources-agrisafe-pilates.pdf
https://www.unmc.edu/publichealth/cscash/_documents/_resources/resources-agrisafe-pilates.pdf


Regulations for Youth Working in Agriculture

United States Dept. of Labor (1969) Hazardous 
Occupations Order in Agriculture (HOOA)

◼ Declared many agricultural tasks to be hazardous to 
youth younger than 16. 

◼ Exemption for youth working on parents’ farm

◼ Exemption for youth 14 & 15 with training

◼ Penalty is the employer’s

1.2



Healthcare Providers and Safety Professional Role in Prevention



Discuss keeping children out of work areas
http://www3.marshfieldclinic.org/proxy/MCRF-Centers-NFMC-NCCRAHS-resources-SafePlayBooklet2012.1.pdf 

http://www3.marshfieldclinic.org/proxy/MCRF-Centers-NFMC-NCCRAHS-resources-SafePlayBooklet2012.1.pdf


Recommend 
Hi-Vis 
Clothing



EDUCATE AND COMMUNICATE RISK



Training 
Young 
Farmers 
Tractor and Equipment Safety 
Training.

US DOL Certification course 
allows 14-15 y.o. to work on 
farms.

Share your expertise! 

Contact me for information.



Talk to your patients and stakeholders.
No one rides without a helmet. Size matters, youth sized ATVs are available!

These are not toys advise to keep children off adult size machines.



Hearing 
Protection 
Messages

Promote the use of hearing protection 
in all noisy environments

Samples of PPE

Discuss new technologies – 
Bluetooth noise reducing 
earmuffs and plugs

Educational literature 

Ask what is loud in your world?

https://www.unmc.edu/publichealth/cscash/_documents/_resources/resources-hearing-protection-kids.pdf 

https://www.unmc.edu/publichealth/cscash/_documents/_resources/resources-hearing-protection-kids.pdf


National 
Campaigns- 
Resources

Childhood Agricultural Safety Network

http://www3.marshfieldclinic.org/NCCRAHS/ 

http://www3.marshfieldclinic.org/NCCRAHS/


https://www.marshfieldresearch.org/nccrahs/agricultural-
youth-work-guidelines



Health Care 
and Safety 
Professionals 

Please ask rural 
youth about 
their work!



LET’S TALK 
ABOUT THIS 
PHOTO

How many hazards can you recognize?



Aging farmers

The average age of U.S. 
farm producers in 2022 
was 58.1 years, a 0.6 year 
increase from 2017.

• Strength

• Balance

• Eyesight

• Hearing

• Mental acuity 

• Others?



Aging 
farmers

What type of injury and illness 
would you expect to see in 
patients who are farming after 
age 60?



CS-CASH Research 
Project
Aging Farmers Ingress and Egress from Farm Equipment 



Aging Farmer Fatalities

Farmers >55 years of age accounted for over half of all farming deaths between 
1992 and 2004.1

Farmers >55 had a fatality rate of 45.8 deaths/100,000 workers/year compared to 
the overall farming death rate of 25.4 deaths/100,000/year1

Most common mechanisms of fatal injury to older farmers were tractors (46%), 
trucks (7%) and livestock (5%)1

1Myers, Layne and Marsh American Journal of Industrial Medicine 52:185-194 (2009)



Tractor Rollover

One in nine farmers aged 
55 and older have been 
involved in a tractor 
rollover. 

(Farm Family Health and Hazard Survey)



https://www.unmc.edu/publichealth/cscash/_documents/_resources/_injuries/resources-missouri-fatalities-injuries.pdf 

https://www.unmc.edu/publichealth/cscash/_documents/_resources/_injuries/resources-missouri-fatalities-injuries.pdf






Aging Farmer Injuries

The Occupational Injury Surveillance of Production Agriculture (OISPA) survey 
estimates that farmers and farm workers over the age of 54 accounted for 26,600 
lost-time injuries annually between 2001 and 2004, with an annual injury rate of 
4.5 lost-time injuries per 100 workers.1 

"Contact with objects" (35%) and "falls" (30%) were the most common type of 
injury event; "structures and surfaces" (29%) and "animals" (22%) were the most 
common source of injury.1



Factors 
affecting 
injuries and 
fatality 
rates in 
aging 
farmers

• Older farmers are not as likely as younger 
counterparts to use protective equipment and are 
often unwilling to make changes to improve the 
safety of farm operations.1

• Tend to operate older equipment- lacking roll over 
protective structures (ROPs)

• 83% of older farmers agreed that tractor related 
injuries are severe and 88% agreed that ROPs are 
effective in reducing fatalities, but only 74% said 
the cost of ROPs outweighed the safety benefits.2 

• Belief that personal knowledge and experience 
compensate for age-related physical disabilities

• Discordance between the perceived risk of work 
tasks and or machines and the proportion of 
fatalities attributable to each.

• Operation of older equipment

• Tend to work alone

1Hwang et.al 2000 Am J Ind Med 40 (1) 32-41

2Whitman and Field J Agric Saf and Health 1(3): 199-214



Factors affecting injuries and fatality rates in aging farmers 
(cont)

• Injury outcomes become more severe and the ability to recover from 
an injury is greatly reduced with age.1

• Decreased vision
• Decreased hearing
• Decreased musculoskeletal functioning
• Slowed reaction time impacting dexterity
• Use of medications 
• Decreased use of communication devices

1Pransky et.al. Am J Ind Med 47(2):104-112



Addressing the 
complex issues 
of aging farmers

• Reaching farmers to 
communicate and convey 
safety information – farm 
magazines and equipment 
dealers (trusted sources)

• Effective training programs 
that includes input from 
aging farmers, their families 
and those who serve them.

• Providing assistance with the 
cost of ROPs retrofitting



Involving health care 
providers into the 
conversation regarding 
work practices

• Effects of medications 
on work function

• Workplace assistance 
(disabilities, arthritis, 
loss of vision)  
AgrAbility 
www.agrability.org 

• Hearing conservation 
or assistance finding 
care 

• Discussing concerns 
regarding mobility and 
stability; suggesting 
alternative tasks and 
responsibilities 

http://www.agrability.org/


Health Care and Safety Professionals – 

Please ask aging farmers about their work!



Contact:  

Ellen Duysen

Ellen.duysen@unmc.edu

402-552-3394

mailto:Ellen.duysen@unmc.edu
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