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Abstract

Background: It is difficult to reach migrant or refugee agricultural workers about pesticide exposure prevention. Here, we
describe a community health worker (CHW)-led pesticide exposure prevention workshop and the impact of this program
among migrant and refugee workers in Washington state.

Methods: A focus group of migrants and refugees participated in the development of a CHW-led Spanish language pesticide
exposure prevention mobile phone app and workshop. Pre- and post-workshop surveys assessed pesticide training, knowledge,
and characteristics.

Results: Community health workers facilitated 28 workshops attended by 263 participants from 49 agricultural communities.
Approximately 79% of participants reported no prior pesticide training. Significant improvements were observed in the propor-
tion familiar with illnesses associated with pesticides, knowledge about pesticide definition, ability to correctly identify the con-
tent of pesticide labels, and the correct method to wash fruits and vegetables.

Conclusions: Community health workers are effective in addressing the gaps in pesticide safety education and awareness among
migrant and refugee communities. Further work is needed to assess how to better integrate a mobile phone app into this training
and subsequent use of the knowledge.
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Agricultural workers face both acute and chronic health risks
from pesticide exposure, including skin irritation, respiratory
issues, and even some cancers.1 They are particularly vulnera-
ble to pesticide exposure due to insufficient knowledge and
training on how to protect themselves.2–4 Not only are they
exposed to chemicals in the fields and surrounding areas
during work hours but they may also inadvertently carry
these substances home on their skin and clothing.4,5 This
poses a risk of secondary exposure to their families..

Washington State ranks second only to California in the pro-
duction of fruits, tree nuts, and vegetables.6 Pesticide applica-
tion rates for these crops are 4.5 times the national average,
posing significant health risks to farmworkers.7 The
Washington State Department of Health’s Pesticide Illness
Surveillance and Prevention Program investigated 251 events
affecting 275 individuals in 2022.8 Nearly 70% of these
events met the Centers for Disease Control and Prevention

and National Institute for Occupational Safety and Health crite-
ria for acute pesticide exposure illnesses. In addition, underre-
porting of potential acute pesticide-related illnesses remains a
significant issue.3 Many affected individuals do not seek
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medical attention due to a lack of awareness, fear of job loss, or
risk of deportation.

While numerous resources on pesticide exposure are avail-
able from state and federal agencies, many of these are only
available in English. Although professionals often conduct
training sessions such as agricultural extension agents, it is dif-
ficult to reach agricultural workers within migrant or refugee
communities.3 Rarely is this information disseminated by indi-
viduals working in the agricultural sector.

Community Health Workers (CHWs), also known as
“Promotores” within the Hispanic community, can be effective
in disseminating health information to underserved communi-
ties through linguistically appropriate and culturally sensitive
methods.9,10 The Community Health Worker Coalition for
Migrants and Refugees (CHWCMR), a nonprofit in
Washington State, has experience with a community-informed
approach to train CHWs who then facilitate educational work-
shops as trusted members of their local community. Examples
include programs that address influenza vaccination, diabetes,
and oral health.11–13

Community Health Worker Coalition for Migrants and
Refugees identified a need to offer pesticide training in
Washington state that is both culturally and linguistically appro-
priate, aimed at enhancing Hispanic agricultural workers’
understanding of pesticide safety while considering their lan-
guage and literacy.4 Although CHWs have been utilized in
many states to disseminate information about mitigating the
harms from pesticide exposure, there are few if any evaluations
of the impact of those programs within Hispanic migrant and
refugee agricultural workers. Here, we describe the structure
and components of the pesticide exposure prevention
program, evaluation outcomes from the workshops conducted
by CHWs, lessons learned, and future steps.

Methods

Participants and Setting
Community health workers who were members of CHWCMR
were recruited from agricultural communities in mostly rural
areas across the state for the program. Washington state coun-
ties represented by these CHWs included Skagit, Thurston,
Pierce, Yakima, Benton, Franklin, and Whatcom. Community
health workers worked in pairs to recruit local community
members to participate in the workshops. The goal for each
workshop was to have 10 to 25 participants.

Program Development and Implementation
The project commenced with the creation of the “Pestisol”
mobile phone app (developed in Spanish for CHWCM). The
app provides the user with access to a series of short videos
about pesticide exposure prevention in Spanish developed
by the University of California Davis in collaboration with
the University of Oregon with support from the United
States Department of Agriculture. An interactive series of
questions allows the user to assess their knowledge and
review materials to refresh their knowledge. A focus group
of 47 community members, primarily migrants and refugees,
informed the development of the phone app and then tested
the pesticide exposure prevention measures guided by the
app. A training curriculum for 2-h pesticide workshops was
subsequently developed by incorporating feedback from the
focus group. An outline of the 2-h workshop and topics
covered can be found in Table 1.

The training approach taken by CHWs involved first build-
ing trust and forging personal connections with agricultural
workers within their local community and then recruiting

Table 1. Workshop Content.

Topic Description Time

Welcome, introduction and pre-workshop
survey

CHW introductions and an overview of the workshop content 10 min

Download Pestisol mobile phone app CHWs-assisted participants with downloading the app on their smart phones and
demonstrated its features

10 min

What are Pesticides? Describe types of pesticides, ingredients, and chemical and physical properties 15 min
EPA Worker Protection Standards (WPS) for
pesticide handlers

A 22-min EPA approved video with the expanded training content from 2015
standards from the Pesticide Educational Resources Collaborative (PERC)

30 min

Acute and Chronic Pesticide Exposure Entry routes, effects of exposure, toxicity, and ways to prevent 10
Environmental Pesticide Exposure Impact of pesticides in the environment: soil, water, ecosystem, due to overuse and

misuse
10

Cleaning fruits and vegetables A hands-on interactive demonstration of evidence-based techniques 10
How to protect children, pets, and family
members from pesticide exposure

Distribution and review of a cartoon booklet developed by CHWCMR 10

Practical Solutions for Pesticide Safety A review of 24 solutions and ideas identified on farms and developed in partnership
with farmers, educators, and researchers in Washington State

10

Review, conclusions, and post-workshop survey A question-and-answer session followed by completion of the post-workshop
survey.

5

Abbreviations: CHW, community health worker; CHWCMR, Community Health Worker Coalition for Migrants and Refugees; EPA, Environmental Protection
Agency.
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them to participate in the 2-h interactive workshop either at a
local community center or agricultural worker housing sites.
The workshop curriculum used real-world examples to high-
light the critical nature of pesticide safety and was tailored to
align with cultural beliefs, practices, and values. During these
workshops, participants downloaded the Pestisol phone app.
After each workshop, CHWs conducted home visits to the res-
idences of agricultural workers and collaborated with local
community leaders to discuss pesticide safety.

Data Collection and Analysis
This is an observational pre-post intervention study. A survey
was administered by the CHWs to all workshop participants
before and after the educational program to evaluate the work-
shop. The survey asked about their characteristics, prior pesti-
cide training experience, their knowledge about pesticides and
associated health risks, and how to reduce the risk of pesticide
exposure (see Appendix). The change in the proportion of the
correct response to individual questions on the survey from pre-
workshop to post-workshop was assessed using a χ2 test.

This program was supported by funding from the
Washington Department of Ecology’s Public Participation
Grant program in 2019. The overall evaluation design and
methods were reviewed and determined to meet Category 1
exempt criteria by the Kaiser Permanente Washington Health
Research Institute’s Institutional Review Board.

Results
From 2019 to 2023, 48 migrant CHWs facilitated pesticide
workshops. Collaborating in pairs, they held 28 sessions
attended by 263 participants from 49 agricultural communities
across Washington state. All attendees successfully down-
loaded the “Pestisol” phone app and shared it with an additional
10 migrants each, totaling 2950 downloads. While the first
workshops in 2019 were in-person, subsequent sessions
shifted online due to the COVID-19 pandemic. Community
health workers trained between 10 and 25 migrants per work-
shop. Participant characteristics are displayed in Table 2. All
participants in the workshops returned both pre- and post-
workshop surveys.

Prior to the workshop, 79% reported that they had no prior
training in preventing pesticide exposure. Two-thirds of partic-
ipants (66%) reported they had worked with pesticides for more
than 3 years. Among those with 5 or more years of experience
working with pesticides, only 30% of participants had received
pesticide-specific training (see Figure 1).

The proportion with correct responses to individual ques-
tions within each group on the pre- and post-workshop
surveys is found in Table 3. These improvements were statisti-
cally significant across all questions: the proportion who were
familiar with illnesses associate with pesticide exposure (from
19.2% to 38.9%), knowledge about the definition of pesticides
(from 56% to 65.6%), ability to correctly identify the content of
labels on pesticides (from 36.5% to 54%), and identification of

the correct method to wash fruits and vegetables (from 59% to
90%).

Discussion
Community Health Workers were successful in engaging with
and training members of their local community about pesti-
cides. Remarkably, 79% of all workshop participants reported
no prior training regarding pesticide exposure, and even
among those who had worked with pesticides for 5 years or
more, only 70% reported any prior training. The agricultural
workforce is increasingly diverse, comprising many immigrant
workers with limited English proficiency and educational back-
grounds.3 These factors make safety and health training a
challenge.

Although a significant improvement, only 54% were able to
correctly identify the content of pesticide labels after complet-
ing the workshop. In the context of pesticide regulation, the
Environmental Protection Agency mandates that pesticides
come with detailed labels. Adhering to the guidelines on
these labels can minimize exposure risks.14 Equally concerning
is that only 38.9% were familiar with illnesses associated with
pesticide exposure after the workshop, although a significant
improvement from the 19.2% before the workshop. This may
delay seeking appropriate health care and thus contribute to
underreporting of pesticide-associated illnesses.

Limitations of the results from this evaluation include the
potential for desirability bias in the responses provided on the
surveys, especially the post-workshop survey as participants

Table 2. Characteristics of Workshop Participants.

Age, mean (SD)
18-34 33.0%
34-44 38.4
44-64 25.1
≥65 3.5

Percent Female 70%
Education

None 14.4%
Completed Primary School 26.1
Completed High School 34.2
Some College 14.0
Completed College or higher 11.3

Country of Origin
Ecuador 50.4%
Mexico 33.8
Guatemala 5.0
Honduras 2.7
Other 8.1

How Long Work with Pesticides?
Less than 12 months 21.2%
1-2 years 11.0
3-5 years 10.2
More than 5 years 28.6
I do not remember 29.0
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may want to provide the response that the CHW wanted to see.
Although a higher percentage of workshop participants were
female than in the agricultural worker population, most of
these were spouses of farmworkers. Otherwise, participants
have characteristics like agricultural workers in other states.
No data are available to evaluate the subsequent usefulness of
the Pestisol app to workshop participants, although to date
2950 individuals have downloaded the app, far more than the
number of workshop participants. Finally, we were unable to
perform a long-term impact evaluation. Understanding the sus-
tained effects of the intervention beyond the immediate post-
workshop period is crucial for practical implications and
future research.

Conclusions
Community health workers offered a unique approach to
address gaps in pesticide safety education and awareness
among migrant and refugee communities in Washington
State. As a trusted member of their community, they were
able to successfully recruit and engage with workshop partici-
pants and improve their pesticide safety knowledge. Although
CHW-led workshops can be a successful approach for pesticide
exposure prevention, further evaluation of how to integrate
workshops more successfully with a mobile phone app and sub-
sequent use of the knowledge by participants is needed.
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Figure 1. Years worked with pesticides and prior training.

Table 3. Pre-Post Workshop Survey Results.

Question Pre-workshop Post-workshop Pearson Chi-square (P value)

% Familiar with diseases and conditions associated with pesticide exposure 19.2% 38.9% Chi-square= 30.5 (P< .001)
% correct response about the definition of pesticides 56% 65.6% Chi-square= 34.8 (P< .001)
% correct response about the information available on pesticide labels 36.5% 54% Chi-square= 32.5 (P< .001)
% correct response about how to correctly wash fruits and vegetables 59.1% 89.7% Chi-square= 12.2 (P< .001)
% who correctly identified PPE 86.8% 92.2% Chi-square 41.62, (P< .001)
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Appendix: Pesticide Workshop Survey

1. Where were you born?
(a) Ecuador
(b) Mexico
(c) Guatemala
(d) Honduras
(e) Other

2. What is your age?
(a) 18-34
(b) 34-44
(c) 44-64
(d) More than 65

3. What is your gender?
(a) Female
(b) Male

4. What is the highest level of education you completed?
(a) None
(b) Completed Primary School
(c) Completed High School
(d) Some College
(e) Completed College or higher

5. Before today, had you received any training on
pesticides?
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(a) Yes
(b) No

6. How long have you worked with pesticides?
(a) Less than 12 months
(b) 1-2 years
(c) 3-5 years
(d) More than 5 years
(e) I do not remember

7. Are you familiar with conditions or diseases that are
related to pesticide exposure?
(a) Yes
(b) No

8. Pesticides are:
(a) Substances used to control insects, weeds, fungi,

rodents, bacteria, or unwanted organisms.
(b) Used in gardens and farmland.
(c) Beneficial for pest control
(d) Used to prevent the growth of molds and fungi,

disinfectants to prevent the spread of bacteria,
and compounds used to control rats and rodents.

(e) All options above
9. The pesticide label includes information about:

(a) How to use pesticides
(b) How to prevent contamination of rivers by

pesticides
(c) How to control the spread of pesticides in the

environment
(d) All the options above
(e) I’m not sure

10. Fruits and vegetables can be cleaned of pesticides:
(a) If ingested directly from the package, as well as
(b) If we wash fruits and vegetables with a mixture of

water, salt and vinegar.
(c) If we keep them in the refrigerator all the time
(d) If we wash them with water only
(e) All the above

11. Personal protective equipment (PPE) includes gloves,
goggles, boots and a belt.
(a) Yes
(b) No
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