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Abstract
Background—Symptoms of occupational heat illness provide an early warning that workers are
in potentially life-threatening environmental conditions.

Purpose—This analysis was designed to assess the extent to which strategies to reduce the health
impact of extreme heat were associated with the prevalence of heat illness among Latino
farmworkers.

Methods—Between June and September 2009, 300 Latino men and women participated in a cross-
sectional survey about farmworker health. Participants reported whether they were employed through
the H-2A temporary agricultural worker program and whether they had ever worked in conditions
of extreme heat during their work in the U.S. agricultural industry. Workers who had worked in
extreme heat also responded to questions about selected activities and behaviors and whether they
experienced symptoms of heat illness. Data analysis was conducted in 2009 to assess associations
of altering work hours and activities, drinking more water, resting in shaded areas, and going to air-
conditioned places during or after work, with the prevalence of symptoms of heat illness among
H-2A and non–H-2A workers.

Results—Working in extreme heat was reported by 281 respondents (94%), among whom 112
(40%) reported symptoms of heat illness. Changes in work hours and activities during hot conditions
were associated with a lower prevalence of heat illness among H-2A workers, but not among non–
H-2A workers.

Conclusions—These findings suggest the need to improve the understanding of working
conditions for farmworkers and to assess strategies to reduce agricultural workers’ environmental
heat exposure.
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Introduction
Muscle cramps, heat syncope, heat exhaustion, heat stroke, and other heat-related conditions
have been reported among people working outdoors (e.g., in agriculture1 and construction2),
in hot indoor or enclosed environments (e.g., drivers2 and miners3;4), and who wear heavy
equipment and whose jobs require considerable physical exertion (e.g., athletes,5 firefighters,
2 and military personnel6;7). As of 2009, California and Washington each have occupational
safety standards for agriculture that address outdoor heat exposure.8;9 A review of medical
examiner records in North Carolina identified a large number of heat-related fatalities among
farmworkers,10 suggesting that strategies to prevent occupational heat illness among
farmworkers could have an important impact on heat stroke fatality overall.

Non-immigrant foreign workers brought to the U.S. to work in temporary and seasonal
agricultural labor jobs are contracted through the H-2A (type of visa) temporary agricultural
worker program.11 Better working conditions and more safety behaviors have been reported
among H-2A workers than among other workers,12 although differences in occupational
activities and workplace safety practices have not been thoroughly investigated. Using data
collected during the 2009 agricultural season, this analysis was conducted to describe the
characteristics of H-2A and non–H-2A farmworkers who reported working in conditions of
extreme heat. This paper presents self-reported data about strategies to prevent heat illness and
associations between these strategies and heat illness among farmworkers.

Methods
Between June and September 2009, 300 Latino farmworkers participated in a cross-sectional
study designed to assess several dimensions of farmworker health. Participants were recruited
from the sites maintained as living quarters for migrant farmworkers (i.e., farmworker camps)
in three contiguous counties in North Carolina. Spanish-speaking study personnel approached
62 camps during the recruitment stage of the study; workers in eight declined to participate
and the owners, who are also the farmworkers’ employers, of two refused to allow study
personnel to recruit in the camps. After 157 refusals, 300 farmworkers (66%) were successfully
recruited from 52 camps. The Wake Forest University School of Medicine IRB approved the
study protocol and instruments, and each participant provided written informed consent.

Participants completed interviewer-administered questionnaires in Spanish and reported
working in conditions of extreme heat by responding to the following question: “During your
work in agriculture in the U.S. (including this year), have you worked in conditions of extreme
heat?” Participants with positive responses were asked follow-up questions to assess adaptive
strategies and heat-related symptoms. The five adaptive strategies included changing work
hours, changing work activities, drinking more water, resting in shaded areas, and going to air-
conditioned places during or after work. To assess heat-related symptoms, participants reported
whether they ever experienced any of the following symptoms while working in extreme heat:
confusion; dizziness; fainting; hot, dry skin; muscle cramps; and nausea or vomiting.
Individuals who reported any of the symptoms were identified as having experienced heat
illness. Participants also reported their ages, educational attainment, housing type, H-2A status,
gender, whether they spoke English, and years of experience working in the U.S. agricultural
industry. Workers who reported having an H-2A visa were categorized as H-2A workers; all
others were categorized as non–H-2A workers.

Data analysis was conducted in 2009 to assess characteristics of the study population by H-2A
status, by experience working in extreme heat, and of the workers who reported heat illness.
Associations between the strategies to reduce the health impact of heat and heat-related illness
were estimated using log-binomial regression. Associations are presented as prevalence ratios
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(PR) with 95% CIs, adjusted for educational attainment (0–6, 7–9, 10–16 years), housing type
(barracks, house, trailer), and years of experience working in the U.S. agricultural industry (<1,
1–6, 7+ years). All analyses were performed using SAS version 9.1 (SAS Institute Inc., Cary,
NC).

Results
Table 1 shows characteristics of the 300 participants. The remaining analyses were restricted
to 281 participants (94%) who reported working in extreme heat, among whom 112 (40%)
reported heat-related symptoms. Heat illness was less common among H-2A workers (31% vs
56%) and the percentage of participants with specific symptoms ranged from 1% (fainting) to
22% (sudden muscle cramps) among H-2A workers and 6% to 44% among non–H-2A workers,
respectively.

The majority of participants reported drinking more water (98%) and taking rest breaks in
shaded areas (81%) (Table 2). Smaller percentages reported changes in their work hours (37%)
or work activities (34%), and only 6 (2%) reported going to an air-conditioned place to rest
during or after work. Each adaptive strategy was more common among non–H-2A workers.
Among H-2A workers, heat illness was inversely associated with each of the adaptive strategies
and particularly with reported changes in work hours and activities (PR: 0.44; 95% CI: 0.22,
0.89). This inverse association was not observed in the population of non–H-2A workers (PR:
1.11; 95% CI: 0.79, 1.55). Adjusting the final models for the timing of the interview throughout
the summer generated PRs closer to unity for all models, including, most notably, those for
H-2A workers who reported changes in their work activities (PR: 0.55; 95% CI: 0.28, 1.09)
and all workers who reported changes in work hours and activities (H-2A: PR: 0.48; 95% CI:
0.23, 0.99; non–H-2A: PR: 0.95; 95% CI: 0.62, 1.45).

Discussion
Nearly 94% of the surveyed population reported working in extreme heat. Despite not having
information about in which other geographic regions the participants may have worked in the
past, this high percentage is unsurprising given that the participants were farmworkers
interviewed in a region where hot and humid conditions are common throughout the
summertime. Of these respondents, nearly all reported drinking more water or taking breaks
in shaded areas while working. North Carolina does not currently have regulations addressing
heat exposure in the agricultural industry, and the two primary prevention measures included
in the current survey (namely, changing work hours and changing work activities) were
uncommon. This is a concern, given the potential for heat-related illnesses to turn fatal. These
findings suggest that while working in extreme heat, the use of strategies to reduce exposure
or prevent heat illness varies by H-2A worker status. In this survey, the adaptive strategies
were reported less frequently among H-2A workers, as were the symptoms of heat illness.

This study has limitations that should be considered when interpreting the findings and
developing future research. The survey did not include information about the frequency,
severity, timing, or geographic location of the exposure or the heat-related symptoms. These
data and information about workplace safety practices and access to medical attention would
yield useful information with which to assess causal associations among working conditions,
prevention strategies, and heat illness. Information about specific work-related changes and
validation of this information would provide insight into the extent to which workers and their
supervisors view hot weather as a dangerous condition. Improvements in the ascertainment or
verification of individual heat-related symptoms would improve the sensitivity and specificity
of the definition of heat illness.
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Men and women working in the agricultural industry work long hours, and those who work
outdoors are likely to work in intensely hot and humid weather conditions that place them at
risk of exertional and classic heat illness. The current data suggest a need for more information
about the working conditions of populations working in environments or conditions that place
them at risk of heat illness and improvements in our understanding of the functional
consequences of these working conditions. These findings also indicate an urgent need for
rigorous research of hypotheses about strategies to reduce workers’ exposure to extreme heat,
acclimatization to hot and humid conditions in agricultural work environments, and symptoms
of heat-related illness.
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