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Presentation Outline

▷ Introduction to WCAHS
▷ Overview of Western agriculture
▷ Worker vulnerabilities
▷ Occupational hazards in agriculture
▷ Opporutnities to engage WCAHS
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Western Center for Ag Health & Safety
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UC Davis

• Located at the University of 
California, Davis and covers a 
four-state region.

• One of 11 NIOSH-funded 
Agricultural Centers with an 
emphasis on research and 
outreach.

• The agricultural stakeholder 
audiences in the West are broad 
and vary linguistically, culturally, 
politically, and economically.



Agriculture in the West

▷ California agriculture includes more than 
400 commodities
▷ 1/3 of U.S. vegetables
▷ 2/3 of U.S. fruits and nuts 
▷ Specialty crops; labor intensive

▷ 400,000 – 800,000 farmworkers
▷ 70,000 farms
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“It must also be recognized that many people, since there 
is a need to work, a need for money, many will stop 

themselves from stopping. They see that they are sick, 
they see that they are feeling unwell and many do not 

want to [stop]. 
They do not want to be stopped …  they themselves 

decide not to stop.
- Imperial Valley Farmworker5



Vulnerabilities

▷ Low income; crowded housing
▷ Immigrant; documentation status
▷ Fear of government agencies
▷ Lack of access to safety net programs
▷ Low education levels
▷ Limited English language
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Occupational Hazards
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“Agriculture is one of the most dangerous 
industries  globally and in the U.S . Roughly 
11% of agricultural fatalities  and 42.6%  of 

injuries  occur in the western region.
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Agriculture is dangerous work

▷ Agricultural workers are exposed to numerous 
hazards – physical, chemical, biological:
○ Heat
○ Air quality
○ COVID-19
○ Pesticides
○ ATVs  

▷ 6 X more likely to die on the job than the 
average U.S. worker.
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Really dangerous work

▷ 23.1 per 100,000 fatal work injury rate for ag 
sector; all industries 3.5 per 100,000

▷ 21,700 nonfatal injuries in WCAHS region in 
2019

▷ $7.6 B annually in medical and lost productivity 
costs from ag injuries and deaths

▷ 80% of nonfatal occupational injuries and 
illnesses on farms are not counted
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Heat Illness
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“…the heat is unbearable being out in the 
open for so many hours, and some people 

without even water… how many cases have 
we seen where people die from heat?
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- Imperial Valley Farmworker



Signs and symptoms
Heat exhaustion can quickly develop into heat stroke 
which can lead to organ failure, coma, or even death. 
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California Heat Illness Study

▷ 7% + were at risk of HRI (core body temperature ≥ 
101.3°F) 

▷ 11% + were dehydrated at the end of the day 

▷ 12% + suffered reversible acute kidney injury

▷ 50% experienced a heat illness symptom
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Heat illness is entirely preventable

▷ Work intensity is associated with increased 
risk of heat illness

▷ Work intensity is driven by piece rate pay 
structures
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“Yes , we just have to continue working, especially when it is piecework in 
order to earn more we continue to make our day. When we see that we 
have only earned 50 or 40, we have to continue to reach at least 100, and 
then we take it easy, if not, then we continue, but if we feel bad, then we 
take a break.”

- Participant #6, Farmworker Focus Group, June 14, 2013
Courville et al  2016



▷ Research
▷ Trainings — online and in person
▷ Farmworker safety messages
▷ Training guides

WCAHS Response: Heat
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Air Quality & 
Wildfire Smoke Exposure
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Particulate matter (PM)

▷ PM are microscopic particles 
suspended in the air 

▷ Sources include agriculture, 
emissions, dust, smoke

▷ Three size fractions:    
coarse, fine, ultrafine

▷ All can cause health 
problems

18Source: U.S. EPA
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Short-term health effects
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Burning eyes

Runny nose

Chest pain

Fatigue

Headache

Wheezing

Dizziness

Coughing

Difficulty breathing

Rapid heartbeat



Long-term effects

▷ Exacerbation of pre-existing cardiorespiratory 
problems
○ Asthma
○ Chronic obstructive pulmonary disease (COPD)
○ Cardiovascular dysfunction

▷ Chronic bronchitis
▷ Heart failure
▷ Premature death
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▷ Research
▷ Trainings — online and in person
▷ Farmworker safety messages
▷ Training guides

WCAHS Response: Air Quality
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COVID-19
23Photo Credit: Brent Stirton/Getty Images



Farmworkers & COVID-19

▷ Agriculture never stopped
▷ Varying implementation of preventative 

measures early in the pandemic
▷ 1 million ag worker COVID-19 cases
▷ COVID-19 exacerbated existing 

vulnerabilities 
▷ Fear and mistrust limit vaccine uptake
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13
partner orgs

540,000
SAFE contacts

8,500
outreach hours

Statewide Agriculture & Farmworker 
Education Program (SAFE)
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Material Creation & Distribution

730,000
training guides and 
safety information

660,000
safety resources (masks, 

hand sanitizer, etc.)

95
videos in

22
languages



Print & Digital Resources for Training & Outreach



Pesticide Exposure
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Pesticide exposure in farmworkers

▷ One of the greatest concerns we hear about 
from farmworkers

▷ Pesticides can enter the body through the 
skin, mouth, eyes, or lungs as you breathe

▷ Pesticides can cause acute and chronic health 
effects
○ Ex. Research shows links between gestational 

pesticide exposures and neurodevelopmental 
disorders
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Pesticide exposure 

▷ 323 farmworkers sickened by exposure to 
pesticides in CA in 2017, up from 135 in 
2016

▷ Pesticide use can affect family members 
and surrounding communities
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WCAHS response: Pesticide exposure

▷ Research: biosolarization as an alternative 
to fumigation

▷ Training
▷ Promoting to farmers

31



All-terrain vehicles (ATVs)
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ATV use in agriculture

▷ ATVs are commonly used 
on farms to apply fertilizers 
and chemicals, inspect 
livestock and crops, 
supervise workers, and 
carry and tow implements.

▷ Estimated 2 million ATVs 
used in US agriculture.
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ATV accidents are common

▷ Death rate is 100 times higher in ag 
industry than other industries.

▷ Crashes are the second-leading cause of 
injuries  and deaths  in US agriculture.

▷ Factors influencing safety: use of sprayer 
(liquid movement and changing center of 
gravity); pulling equipment; surface 
irregularities (slope, bumps).
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WCAHS response: ATV safety

▷ Current research focused on crush 
protection devices and towing attachments

▷ ATV safety checklist
▷ Upcoming ATV safety symposium
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Other Hazards



Other occupational hazards in ag

▷ Musculoskeletal disorders (MSDs)
▷ Pathogen exposure
▷ Sexual harassment
▷ Mental health
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Compounding Hazards & 
Worker Vulnerabilities
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It is rarely just one

▷ Heat + Pesticides
▷ Heat + Smoke
▷ Smoke + COVID-19

39Photo Credit: Brent Stirton/Getty Images



Overview

▷ Agriculture is an essential and dangerous 
occupation

▷ Factors make farmworkers more prone to 
injury and illness

▷ Policy, regulation, interventions, research, 
and outreach are needed to reduce 
incidence of injuries and illness
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Connect with WCAHS
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Newsletters

aghealth.ucdavis.edu/
form/newsletter-sign-up

Social Media

@AgHealthUCD

Seminar Series

aghealth.ucdavis.edu/
events

Request Resources

aghealth.ucdavis.edu/
educational-materials

aghealth.ucdavis.edu



Thank you
aghealth.ucdavis.edu
Heather E. Riden, Program Director
heriden@ucdavis.edu
Kent E. Pinkerton, Center Director
kepinkerton@ucdavis.edu

This presentation is supported by the CA Labor and Workforce Development Agency; CDC National Institute of 
O ti l S f t  d H lth d th  W k  O ti l S f t  d H lth T i i  d Ed ti  
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