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Comparative Effectiveness of Training Alternatives for the EPA’s
Worker Protection Standard Regulation Among Immigrant

Latino Farmworkers
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Objectives: To determine the comparative effectiveness of two EPA-approved

WPS training strategies. Methods: Farmworkers in GA and FL blinded to

content before training (N¼ 339) were randomly assigned to either a video

training (n¼ 121) or a culturally tailored, facilitator-led training (n¼ 136), or an

attention-placebo training focused on heat-related illness (n¼ 82). Data were

obtained immediately before and after training and 3 months after training.

Results: Both active interventions increased pesticide knowledge. At the 3-

month follow-up, participants in the EPA video lost acquired knowledge. Those

in the facilitator-led group retained acquired knowledge and showed greater

pesticide safety behavior. Conclusions: Standardized training through video

improves short-term knowledge, but it is not retained and unable to support

desired behavior to reduce pesticide exposure among farmworkers. A culturally

tailored, facilitator-led training is more effective in achieving the spirit of the

WPS regulation.

Keywords: attention placebo-controlled trial, comparative effectiveness,

farmworkers, Latino, Worker Protection Standard

T he revised Worker Protection Standard (WPS), a federal regu-
lation designed to protect farmworkers and pesticide applica-

tors from pesticide poisoning (40 CFR 170), is in full effect since
2017 under the purview of the Environmental Protection Agency
(EPA). The updated WPS strengthened several components of the
original regulation including training requirements, hazard com-
munication (eg, display of safety data sheets), and personal protec-
tive equipment.1 Key enhancements for worker safety were the
requirement for annual training, elimination of the grace period
requiring farmworkers to be trained before working in an area
treated with pesticide and doubling required training content.

There are no published studies of the effectiveness of EPA-
approved curriculum designed to meet the revised WPS. Grzywacz
and colleagues2 documented that curriculum reflective of the

revised WPS (but not EPA approved) effectively increased knowl-
edge about pesticides and pesticide exposure. They also demon-
strated that the training produced changes in attitudes thought to be
essential for enacting behaviors that reduce or mitigate pesticide
exposure. Together with previous research, there is now a small but
consistent body of evidence indicating that curriculum targeting
features of the WPS may be beneficial in reducing farmworkers
exposure to agricultural pesticide.2–5

Nevertheless, critical gaps remain in the evidence underlying
the training requirements of the WPS. The training requirements of
the WPS, ostensibly like the training requirements for any profession
or credential, assume that understanding is an essential prerequisite to
behavior change. There are few well-designed studies indicating that
pesticide training changes behaviors that minimize pesticide expo-
sure, much less reduce exposure to pesticides. Instead, studies usually
focus on changes in knowledge and attitudes using a single sample
design,3,4 or study changes in knowledge or attitudes relative to
control group.2,5 The absence of research linking training with desired
outcomes, behavioral or actual exposure, leaves training requirements
like those in the WPS vulnerable. Essentially, how can decision-
makers continue to justify mandatory training if there is no or limited
evidence indicating it yields targeted outcomes? A common com-
plaint by agricultural owners/operators about the WPS is the absence
of evidence demonstrating the value of training.

The absence of comparative effectiveness research studying
alternative methods for completing required training poses another
critical barrier to the purpose of the WPS. Research to date studies a
single training approach, typically a popular education curriculum
delivered by community health workers (CHW).6–9 Although stud-
ies like these have utility, their interpretation is ambiguous: are
observed changes attributed to the curriculum/content, the delivery
vehicle (ie, the CHW), or both? The practical casualties following
from the absence of cleanly designed comparative effectiveness
research cannot be overstated. Farmworker advocates frequently
lament that most workers’ WPS training is merely putting them in
front of a video and instructing them to watch it; a practice that, if
true, violates the spirit of the WPS and likely does not meet its
requirements. Farmworker advocates further contend that more
intensive forms of training, such as the use of an in-person popular
education curriculum are easily dismissed because there is no
evidence that a such curriculum is better than the usual training
(ie, watching a video).10 Moreover, because an interactive in-person
curriculum may require more time, the question can be raised,
‘‘does the added time and effort yield a proportional beneficial
effect?’’

In short, the relative absence of comparative effectiveness
research creates a critical point of vulnerability for the mandatory
training requirement of the WPS. In a world driven by ‘‘show me the
data,’’ the current best-case scenario is that training improves
knowledge and attitudes, but it has an unknown effect for reducing
pesticide exposure. In a worst-case scenario training is subject to
elimination as unnecessarily burdensome because there is insuffi-
cient evidence to support its continuation.
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The goal of this study was to determine the effectiveness of
two EPA-approved WPS curricula in the immigrant Latino farm-
worker community. The study had three specific aims. The first aim
was to document changes in pesticide-related knowledge from pre-
test to post-test and subsequent knowledge after 3 months compar-
ing training using either an EPA-approved video or a tailored EPA-
approved curriculum delivered by a trainer. The second aim was to
determine if receipt of EPA-approved training resulted in improve-
ments in behavior believed to reduce pesticide exposure, and to
delineate variation in behavior between the two training strategies
(ie, video versus trainer-delivered). The final aim was to test the
proposed theory of action that changes in knowledge and attitudes
are essential for observing behavior change.

METHOD
This study used an attention placebo-control design.11,12 The

attention-placebo was culturally, and contextually tailored heat-illness
curriculum delivered by trained facilitators. There were two ‘‘active’’
treatments: a culturally and contextually tailored facilitator-led WPS
curriculum, and a WPS video. The facilitator-led WPS curriculum was
from the PISCA project.2 The PISCA (Entrenamiento de Pesticidas e
Insolación que es Culturalmente Apropiada) WPS and heat-illness
curricula were tailored to accommodate cultural (eg, aspects of humoral
medicine), linguistic (ie, conversational Spanish), and practical (eg,
piece-rate employment) impediments to comprehension of lesson
content or uptake of advocated behavioral practices. The facilitators
were well-trained (bachelors degree or higher) professionals fluent in
English and Spanish, not CHWs. Both active interventions are EPA-
approved under the revised WPS and delivered in Spanish. All partic-
ipants received one safety education curriculum (ie, WPS trainer-led,
EPA video, or trainer-led heat illness). Participants receiving either
pesticide curricula should show greater increases in and retention of
pesticide-related knowledge and behaviors than those receiving the
heat-illness curricula because everything received (ie, attention from
investigators, expectations of potential benefit from training) is similar.
The main distinction is the express content (ie, pesticide safety versus
heat illness), thereby serving as an attention-placebo control.11 The use
of two active interventions also allows comparisons of theoretical
changes in knowledge, attitudes and behaviors attributed to curricula
delivered in-person relative to video-delivered content. Participants
completed surveys before the training, directly after the training, and
after 3 months. All study procedures were approved by a federally
recognized Institutional Review Board.

Recruitment
Study participants were recruited through a two-stage com-

munity-based procedure among farmworker communities in Florida
and Georgia. Community Advisors, individuals known in the farm-
worker community and employed by the research project, operated
within their social networks to invite participants to a free safety
education event. Community Advisors did not know which curricula
would be featured at each safety education event. Participants knew
that they might be invited to participate in a study as part of the
safety education event, and that they would receive $30 total ($5 at
pre-test, $10 at post-test, and $15 at 3-month follow-up) if they
enrolled and completed the study. Twenty-one safety education
events were completed between April 2018 and May 2019, with an
average of 16.8 farmworkers participating in each lesson.

Strategies for locating farmworkers and directing them to
attend the free safety event varied across time and segments of the
farmworker population. Locating farmworkers grew easier over the
study recruitment period as full implementation of the revised WPS
took effect. That is, Community Advisors could access farm estab-
lishments and explain to crew leaders and owners that farmworkers
could receive free mandatory WPS training. This method was
beneficial for recruiting from larger establishments reliant on H-

2Aworkers. Our team would work with those establishments to time
a safety lesson that corresponded with the arrival and intake of new
H-2a workers.

Engaging non-H-2A workers, many of whom were undocu-
mented, was more complex. Our team mapped ‘‘neighborhoods’’
and ‘‘enclaves’’ where significant numbers of farmworkers dwelled.
Many of these neighborhoods and enclaves were found based on
references from local owners or personnel in Tiendas (ie, Mexican
Stores), local restaurants, outreach workers from a migrant health
clinic, and other community members. Approximately 3 to 4 weeks
in advance of a safety education event, Community Advisors would
visit selected neighborhoods and enclaves, share information about
the training, and encourage attendance. If a farmworker expressed
interest in attending, the Community Advisor obtained the individ-
ual’s name and cell phone number and would call the individual in
the days leading up to the safety education lesson. The Community
Advisor would arrange transportation if needed. As with the H-2A
workers, the possibility of free mandatory WPS training was
valuable to non-H-2Aworkers. All farmworkers who received either
of the WPS training were given a ‘‘Training Completion’’ wallet
card to prove to a prospective employer their ability to begin
work immediately.

At the ‘‘check-in’’ for each safety event, participants who
self-identified as Latino and reported having worked in agriculture
in the previous week were invited to participate. Study staff
explained the study in detail and obtained verbal informed consent.

Data Collection
All data were collected via small group (eg, 3 to 5) inter-

viewer-assisted survey questionnaires. Study staff provided each
participant of the small group with a copy of the assessment in the
participant’s preferred language (all selected Spanish) and
explained that she/he would read each question, and participants
would mark the most appropriate response. While participants were
marking their response, the staff member observed participants
recording their answer to the question just asked. Participants
completed surveys just before the training (T1), directly following
the training (T2), and 3 months after the training (T3). Staff con-
tacted participants by phone to complete the T3 survey. Retention at
the 3-month follow-up was 62%.

Measures
Pesticide knowledge was assessed with 27 true/false ques-

tions tapping several domains covered by the WPS curriculum.
Questions included those related to knowledge of pesticides (eg,
‘‘The most common symptom of pesticide poisoning is vomiting.’’)
primary routes by which pesticides enter the body (eg, ‘‘The main
way that pesticides get into a farmworker’s body is through the
skin.’’), and health threats of pesticide exposure (eg, ‘‘Dizziness,
skin rashes, and eye irritation are symptoms of pesticide expo-
sure.’’). Items also assessed familiarity with standard re-entry
interval signs, common field sanitization strategies for reducing
pesticide exposure (eg, ‘‘Showering after work is a good way to
decrease pesticide exposure to you and your family.’’), and legal
requirements of pesticide training (eg, ‘‘Your employer or contrac-
tor must make pesticide information available to all workers without
requiring workers to request that information.’’). Like in previous
research,2 items were scored such that ‘‘correct’’ answers were
coded one, zero otherwise, and summed such that higher values
indicated greater pesticide knowledge.

Behavioral intentions about pesticides were assessed with six
items used in previous research.2 The items asked, ‘‘In the next
week, how likely is it that you will. . ...’’ with items like ‘‘wash your
hands before eating?’’ and ‘‘take a shower and wash your hair
immediately after finishing work?.’’ Response options were ‘‘not at
all,’’ ‘‘a little,’’ and ‘‘a lot.’’ At the 3-month follow-up interview,
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pesticide exposure prevention behaviors were measured with the
same items, but the item stem was changed to ‘‘In the past week how
often did you. . .’’ Response options were ‘‘never,’’ ‘‘sometimes,’’
and ‘‘always.’’ Items were averaged with higher scores indicating
greater behavioral intention/protective behaviors. Participants who
were not actively working in farm work at the 3-month follow-up
interview were not asked the behavioral questions.

Analytic Plan
Path analysis with maximum likelihood estimation with

robust standard errors (MLR) in MPlus Version 8.413 was used
to test all hypotheses. The type¼ complex command was used to
adjust standard errors given the clustered nature of these data (ie,
workers within trainings). The core model was specified to test
differences in change from pre-test (T1) to post-test (T2) and
retention at 3-month follow-up (T3) in pesticide safety knowledge
and behavioral intentions/behaviors between the three conditions.
The path model was specified such that (1) T2 pesticide safety
knowledge and behavioral intentions were regressed on condition
(WPS versus EPA and heat-illness combined) and T1 pesticide
safety knowledge and behavioral intentions, respectively and (2) T3
pesticide safety knowledge and protective behaviors were regressed
on condition and T1 knowledge and behavioral intentions,

respectively. Knowledge and behavioral intentions/behaviors were
free to covary within time point. Additional specifications were
added to test if differences in knowledge and behavioral outcomes
existed between those assigned to the culturally tailored facilitator-
led curriculum relative to the EPAvideo. Finally, to test the theory of
action, the indirect path from condition to T3 pesticide safety
behaviors via T3 pesticide exposure safety knowledge was esti-
mated using the MODEL INDIRECT command. All analytic
models controlled for gender and years in farm work.

RESULTS
Study participants (N¼ 339) were Latino farmworkers

attending safety education sessions, the content for which was
unknown to participants prior to the event and randomly assigned.
Consequently, study participants were unevenly distributed across
the two active conditions (ie, n¼ 136 received the culturally tailored
facilitator-led curriculum, n¼ 121 received the EPA video) and the
remainder received attention-placebo control (n¼ 82). The demo-
graphic profile of the entire sample and the subsamples receiving
distinctive curricular is in Table 1.

Like most farmworker samples, participants were primarily
male (15.1% female). All but two participants (0.6%) were born
outside of the United States with 89.4% born in Mexico and the

TABLE 1. Descriptive Statistics for PISCA Study Participants, By Exposure to Curricula

Sample

WPS

Curricula

(n¼ 136)

EPA

Video

(n¼ 121)

Heat-Illness

Curricula

(n¼ 82)

N % N % N % N %

Personal characteristics
Age

18–25 143 40.1 62 45.6 53 43.8 25 30.5
26–35 127 35.6 54 39.7 42 34.7 31 37.8
36–45 46 12.9 14 10.3 19 15.7 12 14.6
46–55 21 5.9 4 2.9 6 5.0 11 13.4
55þ 20 5.6 2 1.5 1 0.8 3 3.7

Sex
Male 287 80.4 118 86.8 101 83.5 65 79.3
Female 54 15.1 18 13.2 19 15.7 16 19.5

Country of birth
Mexico 319 89.4 133 97.8 108 89.3 74 90.2
Other 20 5.7 2 1.5 11 9.1 7 8.5

Educational attainment
Primary (<6th grade) 76 21.3 21 15.4 31 26.2 24 29.3
Secondary (7th–9th grade) 140 39.2 63 46.3 42 35.6 34 41.5
Preparatory (10th–12th grade) 95 26.6 37 27.2 36 30.5 19 23.2
Some college or higher 28 7.8 15 11.0 9 7.6 4 4.8

English-speaking fluency
Little or none 310 86.8 123 90.4 107 88.4 76 92.7
More or less/conversational 19 5.3 8 5.9 6 5.0 5 6.1
Bilingual 6 1.7 4 2.9 2 1.7 0 0.0

Work-related characteristics
Years in US farm work
<3 years 193 54.1 84 61.8 68 56.2 37 45.1
3–5 years 94 26.3 40 29.4 27 22.3 27 32.9
6–10 years 19 5.3 4 2.9 9 7.4 6 7.3
>10 years 51 14.3 8 5.9 17 14.0 12 14.6

Type of worker
Migrant 177 49.6 81 59.6 65 53.7 30 36.6
Seasonal 160 44.8 53 39.0 53 43.8 51 62.2

Training in the past year
WPS 98 27.5 31 22.8 35 28.9 30 36.6
Heat-related illness 92 25.8 28 20.6 38 31.4 24 29.3

EPA, Environmental Protection Agency; WPS, Worker Protection Standard.
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remaining 8.5% born in other Central and South American countries
(five participants did not provide country of birth). Participants
average 29.4 (SD¼ 9.1) years old and had been working in farm
work for an average of 3.7 years (SD¼ 4.9). Most participants had
an H2A visa (80.4%) and about half self-classified as a migrant
worker (49.6%). Most had not had a work safety training in the past
year (59.1%). Of the 122 participants who reported participating in a
worker safety training in the past year, 27.5% reported having a
WPS training and 25.8% reported having a heat stress safety
training in the past year.

Preliminary analyses examined differences in demographics
and T1 knowledge and behavioral intentions for pesticide and heat-
illness safety. Participants assigned to the WPS condition were more
likely to have an H2A visa, x2(2)¼ 15.20, P< 0.01, compared to
those in the EPA video and heat stress conditions. Compared to the
WPS and EPA video groups, participants assigned to the heat stress
condition were less likely to be migrant workers, x2(2)¼ 11.46,
P< 0.01. Participants assigned to the heat stress condition were
older compared to those in the WPS and EPA video conditions, F(2,
334)¼ 9.86, P< 0.001. Participants in the heat stress condition
reported significantly more years in farm work relative to the
WPS condition, F(2, 329)¼ 3.98, P< 0.05. Participants assigned
to the heat stress condition reported significantly more T1 pesticide
safety knowledge, F(2, 335)¼ 3.33, P< 0.05, and more T1 heat
stress safety knowledge, F(2, 333)¼ 3.57, P< 0.05, compared to
participants assigned to the EPA video condition. Finally, partic-
ipants assigned to the EPA condition reported more T1 heat stress
safety behavioral intentions compared to participants assigned to the
WPS condition, F(2, 332)¼ 3.77, P< 0.05. Due to these limitations
in the randomization, we included H2A visa status, worker type (ie,
migrant versus seasonal worker), and years in farm work as
covariates in addition to gender.

PISCA Effectiveness
Results from a path model indicate the effectiveness of the

PISCA culturally tailored curriculum in predicting change in pesti-
cide safety knowledge and behavioral intentions and retention at the
3-month follow-up (Fig. 1). The model was an adequate fit to the
data, x2(14)¼ 20.492, P¼ 0.12, RMSEA¼ 0.04, CFI¼ 0.98,
TLI¼ 0.95, explaining 44.0% and 22.5% of the variance in pesticide
safety knowledge for T2 and T3, respectively, and 22.9% and 6.2%
of the variance in pesticide safety behavioral intentions at T2 and
pesticide safety behaviors at T3, respectively. The model indicates
that pesticide safety knowledge and pesticide safety behavioral

intentions at T2 did not differ between the WPS condition relative
to the combined EPA and heat stress illness conditions. However,
the results demonstrated that participants randomized to the WPS
condition reported greater retention of pesticide safety knowledge
compared to the other two conditions combined (b¼ 0.22,
P< 0.01).

The intervention effect on pesticide knowledge is summa-
rized in Figure 2; that is, the PISCA curriculum and EPA video had
comparable effects on knowledge improvement from before to after
the training, but only PISCA participants retained that knowledge.
Further, participants randomized to the WPS condition reported
greater pesticide safety behaviors at T3 relative to the combined
EPA and heat stress illness conditions, controlling for T1 pesticide
safety behavioral intentions (b¼ 0.18, P< 0.01). Appendix A,
http://links.lww.com/JOM/A983 presents the complete results for
all the paths in the model.

Fitting the identical model to only those farmworkers who
received an EPA-approved curriculum resulted in a better model,
and clearer evidence of the benefit of a culturally tailored training
approach. The model was an excellent fit to the data, x2(14)¼ 15.693,
P¼ 0.33, RMSEA¼ 0.02, CFI¼ 0.99, TLI¼ 0.99. The model
explained 43.2% and 25.6% of the variance in pesticide safety knowl-
edge for T2 and T3, respectively, and 24.0% and 5.0% of the variance in
pesticide safety behavioral intentions at T2 and pesticide safety behav-
iors at T3, respectively. Results from this model are also presented in
Figure 1, but in italicized font. Participants randomized to the WPS
condition reported significantly more T3 pesticide safety knowledge
compared to those randomized to the EPA condition (b¼ 0.27,
P< 0.001). Additionally, T3 pesticide safety behaviors were greater
among participants in the WPS condition relative to those in the EPA
condition (b¼ 0.18, P< 0.05). Appendix B, http://links.lww.com/
JOM/A984 presents the complete results for all the paths in the model.

Theory of Action
A path model specifying our theory of action wherein acquired

knowledge enables behavior change (Fig. 3) provided an excellent fit to
the data, x2(6)¼ 3.44, P¼ 0.75, RMSEA¼ 0.00, CFI¼ 1.00,
TLI¼ 1.00. The model explained 20.5% and 14.3% of the variance
in T3 pesticide safety knowledge and T3 pesticide safety behaviors,
respectively. T3 pesticide safety knowledge explained 12.2% of the
variance in T3 behaviors. Results indicated that participants random-
ized to the WPS condition reported significantly more T3 pesticide
safety knowledge relative to the EPA and heat stress conditions
combined (b¼ 0.21, P< 0.01). Further, T3 pesticide safety knowledge

FIGURE 1. Summary of results from a path model illustrating the effects of the PISCA culturally tailored WPS curriculum compared
to control conditions in predicting change in pesticide and behaviors that prevent/minimize pesticide exposure among immigrant
Latino farmworkers.
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significantly predicted T3 pesticide safety behaviors (b¼ 0.33,
P< 0.001). Findings supported Theory of Action such that condition
predicted T3 pesticide safety behaviors via T3 pesticide safety knowl-
edge (b¼ 0.07, P< 0.05). Put differently, participants randomized to
the WPS condition reported greater retention of pesticide safety
knowledge at the 3-month follow-up compared to the combined
EPA and heat stress illness conditions and T3 pesticide safety knowl-
edge in turn predicted more T3 pesticide safety behaviors. Appendix C,
http://links.lww.com/JOM/A985 presents the complete results for all
the paths in the model.

DISCUSSION
The revised WPS is the most recent federal regulation

designed to protect farmworkers and pesticide applicators from
pesticide poisoning (40 CFR 170). Despite full implementation in
2017, the evidence-base surrounding the effectiveness of training
for facilitating changes that can lessen pesticide exposure is weak.
Weak evidence makes the WPS vulnerable to arguments that
mandatory training is an unnecessary weight for employers. There-
fore, the goal of this study to determine the effectiveness of two

EPA-approved WPS curricula in enhancing knowledge and promot-
ing pesticide safety behaviors among immigrant Latino farm-
workers. The results of this rigorous attention placebo-controlled
design make several contributions to the literature.

The most significant contribution of this study is demonstra-
tion that pesticide-specific training does produce more frequent
practice of behaviors advocated for reducing pesticide exposure.
Specifically, the results of this study indicated more frequent
practice of behaviors advocated by the WPS to reduce pesticide
exposure among individuals who received the WPS curriculum than
those who received the attention-placebo control. The current
results extend previous studies demonstrating beneficial effects
of WPS or WPS-like training for farmworker knowledge and
attitudes.2–5 Further, the results parallel the one previous study
of behavioral outcomes. That is, Quandt and colleagues8 showed
improvements in practices on the part of women in farmworker
families that reduce para-occupational exposure to pesticides, many
of which are derived from the WPS. When combined with the
results of previous research, the results of this attention placebo-
controlled design provide the strongest evidence to date that WPS

FIGURE 3. Summary of results from a path model testing PISCA’s theoretical model of change wherein a culturally tailored WPS
curriculum, relative to the EPA-approved video, changes immigrant Latino farmworkers’ pesticide-related behavior by strength-
ening pesticide knowledge. EPA, Environmental Protection Agency.
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training can promote behavior change essential to reducing pesti-
cide exposure.

Equally significant are findings related to the mode of
intervention. The results of this study demonstrated that both
EPA-approved trainings resulted in significant changes in knowl-
edge from pre-intervention to post-intervention. However, farm-
workers who were trained through the EPA-approved video did not
retain that acquired knowledge, such that 3-month follow-up knowl-
edge levels about pesticide were comparable to those who received
the attention placebo-control intervention (heat illness). Only farm-
workers who receive the culturally and contextually tailored EPA-
curricula in conversational Spanish delivered by a facilitator
retained acquired knowledge over time. These results are consistent
with longstanding arguments that effective training must accom-
modate farmworkers’ preferred language, cultural beliefs, and
acquired knowledge.9,14 Further, the results of this study provide
needed evidence to support more engaging training methods, like
led by a trained facilitator using best-practice adult education
techniques, over token video-based training violates the spirit of
the WPS and likely does not meet its requirements.

The third and final contribution of the study is, perhaps, the
first evidence to support the theory of action underlying the WPS.
That is, the WPS-like all mandated training programs assume that
training and the resultant knowledge obtained from training is
essential for facilitating behavior change. The results from the
study support this theory of action; approximately 12.2% of the
observed difference in pesticide safety behavior was attributed to
knowledge gained and retained by those who received the culturally
and contextually tailored curricula. Previous results have shown
cross-sectional associations between pesticide-related knowledge
and greater practice of some WPS-advocated behaviors.15,16 But
this study provides the first evidence that effective WPS training
facilitates growth and retention of pesticide-related knowledge that
can be drawn upon to support more frequent use of behaviors
believed to minimize pesticide exposure over time.

The contributions of study require recognition of its limi-
tations. Foremost, the measure of pesticide safety behavior was
based on self-report and is therefore subject to social desirability
and recall bias. Next, the unbalanced composition of each condition
group, particularly as it relates to farmworker age and years in
agriculture, may have affected the results. Third, approximately
one-third of the sample was lost to attrition. Although previous
studies of farmworkers observed comparable loss,17 threats to
external validity may be greater in intervention studies relative to
cohort designs. Finally, the sample for this study was from a narrow
geographic region, and participants were not randomly selected for
participation. However, the threat to validity from non-random
selection is partially offset by the random assignment of study
groups to conditions.

Limitations notwithstanding, the results of study are invalu-
able. Scientifically, the results of this study provide the first and
most rigorous evidence that WPS training is useful in promoting
behaviors widely believed to reduce farmworkers’ exposure to
pesticide. However, as is frequently the case, all training is not
equal. The results of this study suggest that only training that is
culturally and contextually tailored and delivered by a facilitator
produced knowledge gain and retention, and that knowledge
enabled desired behavior. These results, obtained from a strong
attention-placebo controlled design, provide needed evidence dem-
onstrating the value of the strengthened worker training require-
ments of the revised WPS. Moreover, the results of this study begin

to provide needed evidence to both agribusiness and farmworker
advocates justifying deliberate and engaging forms of training over
passive video-based training. Although the essential question of
whether training and subsequent behavior change reduces farm-
worker exposure to pesticide awaits future research, the results of
this study clearly indicate the value of culturally and contextually
tailored curricula for promoting safety behavior among Latino
farmworkers.
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