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Many different pesticides were found in urine samples collected from

Latinx farmworkers in Idaho

Barriers to wearing Personal Protective Equipment (PPE) include heat

and believing it is not important, particularly among men 

Farmworkers said they were worried about pesticide drift and lack of

notification when pesticides are sprayed on nearby farms 

Farmworkers want more interactive and in-person pesticide safety

trainings

Current regulations may not address farmworkers’ concerns, even at

farms that meet all legal requirements 
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Executive Summary 

Executive
Summary 

Latinx farmworkers represent over 80% of the agricultural workforce in

the United States. Previous studies have shown that farmworkers have

high levels of exposure to pesticides. However, most of those studies have

focused  on men. Women are becoming more visible in agriculture and it is

important to understand how pesticides affect women farmworkers. We

conducted a study from April-July 2022 with Latinx farmworkers in

Southwestern Idaho. In this study, we measured pesticide levels in urine

samples collected from farmworkers. Every participant’s urine tested

positive for at least one pesticide. The farmworkers in this study  

expressed concerns about not being notified about pesticide spraying,

particularly on nearby farms. They  also wanted more hands-on and in-

person pesticide safety training. 
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Introduction

Introduction

The majority of the agricultural workforce in the US are Latinx (83%). There have

been numerous studies that have shown high levels of pesticide exposure in

farmworkers. However, most of these studies have focused on men    and it is

important to understand pesticide exposure and the experiences of women

farmworkers. Women are increasing in the agricultural workforce in the United

States and globally.  Further, women may have a higher rate of Acute Pesticide

Poisoning (APPs) compared with men farmworkers.      An APP is illness within 48

hours of exposure to a pesticide, and can cause a range of effects such as

headaches, nausea, vomiting, and dizziness.  It is also critical to understand how

farmworkers think about pesticides and their ability to protect themselves,

including whether men and women protect themselves differently. 

We conducted a study from April-July, 2022 with Latinx farmworkers in

Southwestern Idaho. We collected urine samples to measure exposure to several

agricultural pesticides. We also used questionnaires and  interviews to

understand a number of factors, such as what participants thought about the

risks and benefits of pesticides, what behaviors they used to reduce pesticide

exposure, and whether participants felt they had control to avoid pesticides. 
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Introduction

What is the WPS? 

The Worker Protection Standards (WPS) is a regulation issued by the

Environmental Protection Agency (EPA). This is the main legislation in the

U.S. that aims to reduce the harmful effects of pesticides. WPS training is

required for agricultural workers and pesticide handlers. The primary goals

are to educate workers about:  

How to prevent pesticide exposure during and after work 

How to recognize and understand signs notifying workers to keep out

of pesticide-treated fields 

Sources of pesticide exposure during work (e.g., pesticide residues on

crops or from pesticide drift) 

Ways to minimize pesticide exposure (e.g., wearing PPE and washing

hands with soap and water while working, especially before eating or

drinking) 

How to recognize the signs and symptoms of acute pesticide poisoning

and when to seek medical attention 

What is an agricultural worker vs.
a pesticide handler?

According to the EPA, an agricultural worker is someone who “performs

tasks related to the growing and harvesting of plants on farms or in

greenhouses, nurseries, or forests”.   A pesticide handler is someone who: 

Mixes, loads, or applies pesticides

Cleans or repaires pesticide application equipment

Helps with the application of pesticides 

14
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Introduction

What are the requirements
under the WPS? 

The WPS explains that agricultural employers must meet certain requirements

to protect workers from pesticides, relating to: 1) training and 2) notification of

pesticide applications. Employers of all agricultural workers are required to: 

Make sure that workers receive pesticide safety training at least once a year  

Notify workers on the establishment if they will come within a quarter mile

of an area that is being treated with pesticides or that is under a Restricted

Entry Interval (REI). The workers must be told verbally or there must be a

written warning sign in the field. 

There must be an “ample” supply of water, soap, and towels 

Additionally, employers of pesticide handlers are required to: 

Ensure workers receive pesticide handler safety training at least once a year 

Provide handlers with information about the pesticides they are using,

including safety information about each pesticide 

If the handler is not able to understand the pesticide label, the employer is

required to have someone available to explain safety information and

directions for use 

Provide a respirator and fit-testing, training, and a medical evaluation, for

pesticides that require a respirator 

Provide, clean, maintain, store, and ensure the use of all required PPE 

Provide decontamination supplies 

15
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Research Aims 

Research Aims

There were two main goals of this study:

Measure levels of pesticides in samples of farmworkers’

urine. 

1.

Understand farmworkers’ thoughts about the risks and

benefits of pesticides, the amount of control they feel

they have to protect themselves from pesticides, and the

steps they take to protect themselves.  

2.
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Our study team included faculty and students from Boise State University and a

farmworker advocate from the Idaho Organization of Resource Councils (IORC).

We conducted the study from April 24, 2022, to July 22, 2022. We asked

participants to complete questionnaires and interviews, and also collected urine

samples from farmworkers to test for pesticides. 

Methods 

Methods 

Participants were from the Southwestern
region of Idaho and lived or worked in
Nampa, Caldwell, Marsing, Mountain
Home, Emmett, Homedale, Parma,
Payette, and Ontario, Oregon. We
recruited participants by working with
local health districts, housing authorities,
mobile health clinics, and events such as
farmworker appreciation events. Our
bilingual (English/Spanish) staff would talk
with potential participants, explain the
study, and see if they were eligible to
participate. The participants had to be 1)
18 years or older, 2) identify as
Latino/Latina or Hispanic, 3) currently work  
in crop production, and 4) speak Spanish or
English. Participants were also asked to
self-identify as a man, woman, or
other/non-binary. 

If the individual was willing and able to participate in the study, a staff member
read the informed consent to explain the goals and the procedures of the study.
We read the informed consent in English or Spanish, depending on what the
participants preferred. We then arranged a time and location that was
convenient for the participant to meet to do the study. We took various
measures to prioritize the participants’ security and privacy. All research
activities were reviewed and approved by the Boise State University
Institutional Review Board. 



9

Methods 

We had two study visits with each participant, within a seven-day period. During each

visit, the participant answered a questionnaire and gave a urine sample. After the

second visit, we combined the two urine samples to estimate their exposure over one

full week. We tested for levels of herbicides, pyrethroid insecticides, and

organophosphate (OP) insecticides, or their breakdown products. 

Questionnaires

Eighteen (18) participants completed a longer interview. This included 11 women and 7 men.

These interviews allowed participants to talk in more detail about their experiences with and

beliefs about pesticides. For example, we asked their thoughts about the risks and benefits of

pesticides and their experiences working in agriculture. The interviews were around 45-60

minutes long. 

Participants completed a questionnaire at the two different study visits. The first

questionnaire was longer and included questions about their demographic information, work

history, what types of crops they worked with, and PPE use. We also asked about pesticide

protective behaviors (PPBs), which are behaviors farmworkers can take to reduce their

pesticide exposure. For example, we asked questions such as how often they wash their hands

with soap and water during work. We also asked participants about how much control they

believe they have to reduce harmful impacts of pesticides and who they believe is responsible

for protecting farmworkers from pesticides. 

Participants completed a short follow-up questionnaire at the second study visit. This focused

on whether pesticides had been applied at the field where they work, and whether they used

PPE while working in the last three days. 

Pesticide Exposure Assessment

Semi-Structured Interviews



10

Results 

 We enrolled a total of 62 farmworkers. There were 30 who self-identified as men and 32 who self-

identified as women.

Figure 1 shows some characteristics of the study population. Of the 30 men, 15 were workers on

the H2A visa program (24.1% of overall study population). The majority of the participants self-

identified as Mexican (88.7%). Permanent residents had lived in the U.S. for an average of 22.5

years. H2A visa holders had been coming to the U.S. to work seasonally for an average of 9.8 years.

The average age of the participants was 45.1 years old. Most participants (80.6%) had an annual

household income of less than $50,000. Participants lived in homes with an average of 4.6 people,

including about 2.6 other agricultural workers.

Demographic Characteristics 
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Results 

All participants provided at least one urine sample. There were 57 (92%) participants that provided

two urine samples. We analyzed 17 pesticides or breakdown products that indicate exposure to

pesticides. We call these pesticides and breakdown products “biomarkers”. Of these 17 biomarkers,

some are not very commonly used, and these results focus on the main 11 that we thought were

most important. The herbicides biomarkers we tested were  2,4-D, Glyphosate, Dicamba, and AMPA.

We tested biomarkers of pyrethroid insecticides including 3-PBA, 4-F-3-PBA, cis-DCCA, and trans-

DCCA. Biomarkers of OP insecticides included TCPy, MDA, and PNP. Most (69-100%) of participants’

samples tested positive for these biomarkers. All 62 participants had at least one of these main

biomarkers detected in their samples, and 33 (53.2%) had all of these biomarkers detected in their

urine. 

Pesticide Concentrations

Figure 2 shows the concentrations (Geometric Mean (GM)) of some of the pesticide biomarkers

that we measured in participants’ urine samples. The results are shown among all participants and

separated by gender. Overall, we observed very similar pesticide biomarker concentrations among

men and women. 



Results

Occupational
Characteristics  

Figure 3 shows each of the crops that participants worked with within the

three days prior to either study visit (participants could select multiple

options). The most common crops were onions (58.1% of participants), alfalfa

(50.0% of participants), and corn (25.8% of participants). 
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As noted by Figure 4, participants reported completing various different agricultural

duties. Men and women generally performed similar tasks at work, with some

exceptions. Men were significantly more likely to have mixed, loaded, or applied

pesticides compared with women (26.7% of men vs. 3.1% of women). Men were also

more likely to drive a truck or operate machinery (16.7% of men vs. 0% of women).

Women reported working fewer hours per week compared to men (mean = 53.9

hours/week for men and 45.1 hours/week for women). A similar percentage of men

(73.3%) and women (71.9%) reported having received pesticide safety training. 

Women were more likely to self-report an Acute Pesticide Poisoning (APP) (n=8, 25.9%

for women; n=4, 13.8% for men). 
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Occupational Characteristics
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Results 

Women were slightly more likely to wear most types of PPE (Figure 5). For example, a

greater proportion of women reported typically wearing gloves, long pants, a long shirt,

and a hat while working in the fields. A much larger percentage of women reported

wearing a mask/face covering compared with men (84.4% of women compared with 26.7%

of men). 

On the survey we asked participants why they didn’t wear PPE more frequently while

working in the fields. The most frequent responses were that it is too hot outside (40.3%

of all participants), that PPE is uncomfortable (38.7% of all participants), and that PPE is

not important (16.1% of all participants).  

These findings from the questionnaire are supported by participants’ comments from the

open-ended interviews. For instance, nine women from the interviews mentioned they

think men take more risks with pesticides than women. 

Pesticide Protective Behaviors 

“Yes, I think that men are less careful than women…
we protect ourselves with hats and all that. And men
don’t give it as much importance. I think maybe...they
don’t think it will harm them. I’ve seen men working

without gloves and other types of protection.”
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Results 

We also asked questions specific to pesticide applicators, defined as those who had mixed,

loaded, or applied pesticides in the last year (10 men, 2 women). 

We found that 8 participants (66.7%) had ever attended pesticide handler safety training.

Of these 8 participants, 4 (33.3%) reported having received the training in the last year, as

required by WPS. 

Most participants who applied pesticides typically wore rubber gloves (83%) and eye

protection (75%) while applying pesticides (Figure 6). Less than half wore a respirator

(42%), face shield (33%), or Tyvek suit (17%) while applying pesticides (Figure 6). None of

the pesticide applicators reported having their respirator fit tested, as required by WPS. 

 The most common reasons pesticide applicators didn’t wear PPE more often were that PPE

is uncomfortable (50.0% of participants), that it is too hot outside (58.3%), and that they

forget to wear PPE or don’t have access (33.3% each).

Pesticide Applicators  



We asked participants whether they agreed with various statements

about the risks of pesticides. The percentage of participants who

agreed with each of these statements is shown in Figure 7. Overall,

the responses between men and women were very similar. Over half

of the participants agreed that pesticides are harmful to their overall

health (61%). Even more (82%) agreed that pesticides affect the

health of other farmworkers.  

16

Results 

Perceived Pesticide Risk 
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We asked participants about whether they agreed with statements about their

control to avoid pesticide exposure or the harmful effects of pesticides (Figure 8).

Less than half (49%) agreed with the statement that they have control to avoid the

harmful effects of pesticides. Most believed they could access medical care if they

got sick from pesticides (89%) and felt they had information about the laws that

protect farmworkers from pesticides (77%). Over three-quarters agreed that their

employer/supervisor would listen to them if they were concerned about pesticides

(79%). Fewer farmworkers agreed that the Idaho State Department of Agriculture

(ISDA) would listen to them if they were concerned about pesticides (69%).

Results

Perceived Control 
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Results 

Forty-five participants (72.6%) reported having attended pesticide safety training, which

is required by the WPS for all agricultural workers. However, the quality of this training

was a concern to some of the participants. Many participants reported receiving the

training from a video. While this method of training meets legal requirements,

participants said these videos were not engaging or effective. Participants wanted in-

person training, which would be more engaging and allow them to ask questions.  

Participants also voiced concerns, particularly in the interviews, about not knowing when

pesticides are sprayed at the field where they work, particularly in the open-ended

interviews. When participants were notified about pesticide applications, the most

common way they were notified was being told by a supervisor (80.7%), and signs being

posted in the field in English (64.5%), Spanish (50.0%), or both English and Spanish

(45.2%). Participants were also concerned about pesticides drifting from nearby farms to

where they are working. 

Indicators of Compliance with WPS

“I remember we were harvesting and a little plane passed
by very close by fumigating another field next to us. So, I
don’t know if it’s something that won’t hurt us or if they
don’t care. I don’t know. And they say that when they put
chemicals on a field, they put a sign up or something like
that. When they put that sign up, they don’t have us go in
there, but the sprayers, the tractors pass close by and that
doesn’t – that’s what happens, they don’t let us know that
much. They don’t care that much about letting us know.”
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Results 

“They could communicate a bit more between themselves and communicate with
us as workers…the workers of the other farmer should let the others know and
say, ‘Hey your people are there, so get out.’ Because sometimes you get there and
you smell it... sometimes you’re in the field, but the neighbor is spraying. They
aren’t spraying in your work site, but someone else is spraying and it makes it to
you.”

“There were four or five of us who were coming out of the wheat, and you can’t
see us. The wheat is high...the plane went by and I just saw the downfall, 

and I could feel the chemicals fell on me.”

“And then one year…when we were working on the beets… and we were in the fields
and we saw the plane go by like that and he just passed and sprayed over us and we

dropped in the field, and I had my little boy, he was three years old, and he saw it and
he fell on the row of the beets and he was crawling and everyone got sprayed on the
back with white stuff on them. We all got sprayed. But I guess – at that time, nobody

reported anything. So, we just changed our clothes and keep on going.”



Results

Participants told us they had various obstacles to washing their

hands at work (Figure 9). The most common obstacles were the

hand washing stations being too far from where they work (40.3%

of participants), the hand washing stations running out of soap

(33.9%), water (30.1%), or towels (32.3%). Seven participants

(11.3%) indicated that they do not have hand washing stations

available where they are working. Participants also said that the

hand washing stations are very dirty and that there are not enough

hand washing stations for the number of employees. One

participant noted there is “pressure to only use [the hand washing

stations] if necessary to deter laziness”.

20



Results

Participants reported

solutions such as using

the bathroom in the

fields or bringing their

own water and/or hand

sanitizer to work to

wash their hands.

Notably, hand sanitizer

is not a WPS-endorsed

way to remove

pesticide residues. 

21

“They don’t bring you any water.

You are the one who has to bring

your water to wash your hands or

your hand sanitizer.”

“The bathroom is nearby, but

sometimes there’s no water.

Sometimes I have water with me,

but I also forget to bring it. I have a

case of bottled water inside my car.

Just in case I need it.” 
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Other Findings 

While herbicides are not inherently less dangerous than other pesticides, participants

reported they felt them to be less dangerous. They also said they were told that they

don’t need the same safety precautions when using herbicides. One participant reported

that they do not have a pesticide applicator license and they do not consider themselves

to be a pesticide applicator because they only spray herbicides. Some of the participants

reported that they do not wear PPE while working with herbicides. These findings may

contribute to the higher levels of herbicides we found among pesticide applicators

compared with non-applicators. These beliefs also conflict with WPS, which indicates

that farmworkers should follow the guidelines on each specific pesticide product. The

WPS does not indicate that herbicides are inherently safer. 

We found that women worked fewer hours than men and were more likely to wear most

types of PPE, but more women reported having experienced an acute pesticide poisoning

(APP). While there is a need for more studies, we have some potential hypotheses for this

trend. First, the wide range of different jobs by gender could impact exposure to pesticides.

For example, men in our study were more likely to drive trucks or operate heavy machinery.

These activities may have a lower potential for pesticide exposure compared to tasks that

were more common among women, such as weeding and thinning crops. Second, multiple

women described that they had been poisoned from aerial pesticide spraying. It is possible

that women are more likely to work with crops that are sprayed aerially. This might increase

the risk for APP if proper precautions are not followed. Third, women may be more

susceptible to pesticides than men due to their biological makeup. Finally, there may be

differences in access to pesticide safety training. It is also possible that women do not have

proper access to PPE that fits them. A combination of these factors may impact women’s

exposure to pesticides and should be examined in larger studies. 

Other Findings - Perceived Risk of Herbicides 

Other Findings - Unique Experiences of
Women 



23

Other Findings 

Other Findings - Climate Change and Heat 

We found that farmworkers are concerned about climate change-related hazards.
Participants were particularly concerned about working in extreme heat. They
expressed that they are unable to work in extreme heat and have no options to
protect themselves because they needed to get paid. Some said they did not use
PPE because of the heat. This is concerning because PPE is one of the ways
farmworkers can protect themselves from pesticides. Participants also felt that
more pesticides were used in the 2022 agricultural season due to abnormally cool
temperatures and increased precipitation that delayed planting. 

Some participants worked in both Oregon and Idaho and reported that they got
more breaks while working in hot weather in Oregon. For example, one participant
said “The only thing that I know is that the laws in Oregon are a bit more strict. What
I understand is that in Oregon, they give you two 10 or 15 minute breaks by law, plus
lunch. I think that here in Idaho, the break isn’t required, beside lunch. And in
Oregon – I think after 100 degrees, you can’t work."

“What worries me most is that
we are going to be poisoned
from pesticides…we don’t
wear masks because of the
temperatures and the sun.”

“To gain time, since it’s a bit slow,
they put more chemicals…There
have been years where the weather
is good, and you can plant well…and
they don’t apply pesticides as often. I
don’t know how much they apply,
but they are applying more
[pesticides].”

“The sun does affect us…
when it’s about noon, you
don’t want to be there
anymore because the sun is
getting higher and the
temperature is increasing and
you can’t take it. But you have
to be there working your
hours because of your needs.”



Concluesion

Conclusion
We found frequent detections of common agricultural pesticides in urine

samples collected from Latinx farmworkers in Idaho. Participants generally had

similar concentrations compared to farmworkers in other studies. There was no

obvious difference in pesticide concentrations between men and women, but

there were some differences in questionnaire and interview responses. Women

worked fewer hours than men, were less likely to be a pesticide applicator, and

reported slightly higher use of PPE. In theory, these factors should reduce

women’s exposure to pesticides. However, we found no difference in pesticide

levels between men and women, and women were more likely to report and

Acute Pesticide Poisoning than men. This is in line with other research, and

differences in pesticide exposure and the experiences of farmworkers by gender

should be examined in a larger study. 

Participants faced some barriers to protecting themselves from pesticides.

Participants had unpredictable access to hand washing stations and bathrooms

with soap, water, and towels. They also reported inconsistent notification when

pesticides were used at or near the field where they work. Those handling

pesticides were rarely given information about which pesticides they were using,

which is necessary to follow the proper safety precautions. 

24
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Conclusion 

Our results showed that there is a vital need for the

enforcement of regulations. The information shared by

farmworkers in the open-ended interviews also

suggested that the current regulations, even if

appropriately enforced, may not adequately protect

farmworkers. One of the biggest concerns of

participants in our study is the potential for pesticides

to drift from nearby farms to where they are working.

Current regulations do not require notification of

pesticide use on adjacent farms. It is also important to

note that a lot of the changes needed to protect

farmworkers from pesticides are often outside of the

control of farmworkers. We advocate for increased

protection, such as employers provisioning of PPE,

ensuring farmworkers understand what pesticides they

are in contact with and the necessary safety

precautions, and more engaging and in-person

pesticide safety training. 



Recommendations 

Recommendations 
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Based on our findings we have developed the following specific
recommendations to increase farmworkers’ protection from
pesticides: 

1. Improved pesticide safety training, especially in-person training. 
Videos appear to be one of the most common methods of providing
pesticide safety training and, while compliant with existing regulations, may
not be very effective. 
We encourage implementation of more engaging trainings, such as in-
person trainings and “train-the-trainer” sessions. 
Trainings should allow participants to ask questions and interact with other
farmworkers and the instructor. 

2. Enhanced communication regarding pesticide products that farmworkers
are handling, including all relevant safety requirements. 

Pesticide handlers are expected to read and understand complex pesticide
safety labels. Handlers are also expected to follow the proper safety
precautions and wear the required personal protective equipment PPE. 
Farmworkers reported they are not always informed of the products  they
use and may not be able to follow the appropriate safety precautions. Many
pesticide handlers are not provided with the required PPE. 
The formatting of pesticide safety labels is hard to read. Safety labels are
printed in English, while most farmworkers speak Spanish or another
language. 
Farmworkers should be provided with clear information about what
pesticides they are using and should be provided with the appropriate PPE.
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3. Improved communication about pesticide applications on and near fields

where people are working. 

Farmworkers are often not notified about pesticide applications at the field

where they work. When they are notified, there is inconsistency in how they

are told (for example, verbal notification vs. warning sign). Signs are often

posted far away from where they are working. 

This has resulted in farmworkers reporting confusion about when/where

pesticides are being sprayed and some being poisoned. 

The current regulations do not address participants concerns. The WPS only

requires notification of pesticide use within a specific zone, which is

typically 25 or 100 feet. Participants reported being exposed to pesticides

outside of that zone and wanting information about when pesticides are

applied on other farms. 

Many of the participants expressed that increased communication between

farm owners and farmworkers is necessary, including between farms. 

Recommendations 
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4. Improved regulations and enforcement regarding hand washing stations

and bathrooms at the workplace. 

WPS encourages washing hands while working to reduce pesticide

exposure. It is also important to wash hands before and after eating or

drinking. 

We identified numerous barriers to adopting these protective behaviors,

including inconsistent access to clean hand washing and bathroom stations

with soap, water, and towels. 

Some participants reported bringing their own water and/or using hand

sanitizer to wash their hands. The WPS states that hand sanitizer may not

remove pesticide residues on hands. 

Current WPS regulations are not clear and require “ample” access to water,

soap, and towels, without information about what “ample” means. 

There are no specific sanitation requirements for bathrooms. Participants

shared concerns regarding the cleanliness of the toilets. Some reported

solutions such as going to the bathroom in the field. 

Current regulations regarding access to hand wash stations should be

clarified, and additional regulations regarding access to bathrooms should

be developed and enforced to ensure workers have consistent access hand

wash stations and bathrooms that are clean and safe. 

Recommendations 
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