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WORKERS EMPLOYED IN OUTDOOR OCCU-
pations such as farming are exposed to
hot and humid environments that put
them at risk for heat-related illness or
death. This report describes one such
death and summarizes heat-related fa-
talities among crop production work-
ers in the United States during 1992-
2006. During this 15-year period, 423
workers in agricultural and nonagricul-
tural industries were reported to have
died from exposure to environmental
heat; 68 (16%) of these workers were en-
gaged in crop production or support ac-
tivities for crop production. The heat-
related average annual death rate for
these crop workers was 0.39 per 100,000
workers, compared with 0.02 for all U.S.
civilian workers. Data aggregated into
5-year periods indicated that heat-
related death rates among crop workers
might be increasing; however, trend
analysis did not indicate a statistically
significant increase. Prevention of heat-
related deaths among crop workers re-
quires educating employers and work-
ers on the hazards of working in hot
environments, including recognition
of heat-related illness symptoms, and
implementing appropriate heat stress
management measures.

Information for the illustrative case de-
scribed in this report was collected by the
Agricultural Safety and Health Bureau of
the North Carolina Department of La-
bor. For the nationwide analysis, fatal-
ity data were obtained from the Bureau
of Labor Statistics (BLS) Census of Fa-
tal Occupational Injuries (CFOI).1* A
heat-related death was identified in CFOI

as an exposure to environmental heat
(BLS Occupational Injury and Illness
Classification System [OIICS] event/
exposure code 321), with the nature of
injury attributed to effects of heat and
light (OIICS nature code 072). A crop
worker death was indicated where the in-
dustry inwhich thedecedentworkedwas
crop production or support activities for
crop production.† Fatality rates were cal-
culated as an average annualized rate per
100,000 workers during the 15-year
study period for civilian noninstitution-
alized workers aged �15 years. The nu-
merator was the total of all fatalities dur-
ing the 15-year period; the denominator
was the total of the annual average
worker population during the same pe-
riod. Estimates of the number of work-
ers employed were derived from the U.S.
Current Population Survey (CPS).2‡ To
examine trends in fatality rates during the
study period, data were aggregated in
5-year periods because the numbers of
fatalities for several individual years in
the study period were too low to meet
BLS publishing criteria. Poisson regres-
sion was used to estimate confidence in-
tervals for these aggregate rates.

Case Report
In mid-July 2005, a male Hispanic
worker with an H-2A work visa (i.e., a
temporary, nonimmigrant foreign
worker hired under contract to per-
form farm work) aged 56 years was hand-
harvesting ripe tobacco leaves on a North
Carolina farm. He had arrived from
Mexico 4 days earlier and was on his
third day on the job. The man began
work at approximately 6:00 a.m. and
took a short mid-morning break and a
90-minute lunch break. At approxi-
mately 2:45 p.m., the employer’s son ob-
served the man working slowly and re-
portedly instructed him to rest, but the
man continued working. Shortly there-
after, the man’s coworkers noticed that
he appeared confused. Although the man
was combative, his coworkers carried
him to the shade and tried unsuccess-

fully to get him to drink water. At ap-
proximately 3:50 p.m., coworkers noti-
fied the employer of the man’s condition.
At 4:25 p.m., the man was taken by am-
bulance to an emergency department,
where his core body temperature was re-
corded at 108°F (42°C) and, despite
treatment, he died. The cause of death
was heat stroke. On the day of the inci-
dent, the local high temperature was ap-
proximately 93°F (34°C) with 44% rela-
tive humidity and clear skies. The heat
index was in the range of 86°–101°F
(30°–38°C) at mid-morning and 97°–
112°F (36°–44°C) at mid-afternoon.§
Similar conditions had occurred during
the preceding 2 days.

The man had been given safety and
health training on pesticides but noth-
ing that addressed the hazards and
prevention of heat-related stress. He
reportedly only spoke Spanish. Fluids,
such as water and soda, were always
available to the workers in the field;
however, whether the man drank any
of these fluids is unknown.

Heat-Related Fatalities, 1992-2006
During 1992-2006, a total of 423 worker
deaths from exposure to environmen-
tal heat were reported in the United
States, resulting in an average annual fa-
tality rate of 0.02 deaths per 100,000
workers. Of these 423 deaths, 102 (24%)
occurred in workers employed in the ag-
riculture, forestry, fishing, and hunting
industries (rate: 0.16 per 100,000 work-
ers), and of these, 68 (67%) occurred in
workers employed in the crop produc-
tion or support activities for crop pro-
duction sectors, resulting in an average
annual fatality rate of 0.39 deaths per
100,000 crop workers. Analysis of fatal-
ity rates by 5-year periods suggests an in-
crease in rates over time; however, those
rates were based on small numbers of
deaths, and the increase over time was
not statistically significant.

During 1992-2006, nearly all de-
ceased crop workers were male,� and
78% were aged 20-54 years. During
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1992-2006, the birth country was un-
known for 46% of the decedents; how-
ever, during 2003-2006, approxi-
mately 20 (71%) of the 28 deceased
crop workers were from Mexico or Cen-
tral and South America. Nearly 60% of
all heat-related deaths among crop
workers occurred in July, and most
deaths occurred in the afternoon. Al-
though 21 states reported heat-related
deaths among crop workers, Califor-
nia, Florida, and North Carolina ac-
counted for 57% of all deaths, with
North Carolina having the highest an-
nualized rate.

Reported by: RC Luginbuhl, MS, North Carolina Dept
of Labor. LL Jackson, PhD, DN Castillo, MPH, Div of
Safety Research, National Institute for Occupational
Safety and Health; KA Loringer, ND, EIS Officer, CDC.

CDC Editorial Note: During 1992-
2006, a total of 68 crop workers died
from heat stroke, representing a rate
nearly 20 times greater than for all U.S.
civilian workers. The majority of these
deaths were in adults aged 20-54 years,
a population not typically considered to
be at high risk for heat illnesses.3 In ad-
dition, the majority of these deaths were
among foreign-born workers.

Persons who work outside in hot and
humid conditions are at risk for heat-
related mortality and morbidity. Heat-
related illnesses range from minor heat
crampsorrashtoheatexhaustion,which
ismoreseriousandcanleadtoheatstroke,
which can result in death if medical at-
tentionisnotprovidedimmediately.Heat
strokeischaracterizedbyabodytempera-
tureof�103°F(�39°C);red,hot,anddry
skin (with no sweating); rapid, strong
pulse;throbbingheadache;dizziness;nau-
sea; confusion; and unconsciousness.
Crop workers might be at increased risk
for heat stroke because they often wear
extra clothing and personal protective
equipmenttoprotectagainstpesticidepoi-
soningorgreentobaccoillness(transder-
malnicotinepoisoning).Employersand
workers must be aware that heat-related
illness, which can have symptoms simi-
lar to pesticide poisoning and green to-
bacco illness, requires immediate atten-
tion.Thehighproportionofheat-related
deaths among foreign-born workers in-

dicatesthattrainingandcommunications
regardingtheriskforheat-relatedillnesses
shouldbeprovidedintheworkers’native
language.

Guidancetohelpagriculturalemploy-
ersestablishaheat-illnesspreventionpro-
gram is available from CDC and the U.S.
Environmental Protection Agency.4,5 In
addition,theDepartmentoftheArmyand
Air Force has published a technical bul-
letin thatprovides strategies foremploy-
ers to control heat stress.6 Heat-related
safety materials in English and Spanish
are available from several other sources,
including the California Division of Oc-
cupational Safety and Health¶ and the
North Carolina Department of Labor.#
CaliforniaandWashingtonstatehavere-
centlyenactedregulationsrequiring that
employers take action to prevent heat-
related illnesses and deaths among their
workers, includingproviding training to
supervisorsandworkersandensuringthe
availabilityof fluids.7,8 These regulations
werepromptedbydeathsandillnesses in
both states in recent years.

The findings in this report are subject
to at least four limitations. First, certain
fatality rates had to be calculated as av-
erage annualized rates for the entire 15-
yearstudyperiodbecausesmallnumbers
prevented publication according to BLS
publishingcriteria.This aggregationob-
scuredvariabilitybetweenyears.Second,
CPSestimates likelyunderestimated the
number of crop workers because of the
seasonal nature of the work and because
theCPSreliesonstable residences for se-
quential interviews.Anunderestimateof
the worker population would have re-
sulted in an overestimation of the fatal-
ity rates.Third,heat-relateddeathswere
likelyunderreportedbecauseheatstroke
was not recognized at the time of death,
was not indicated as a contributing fac-
toronthedeathcertificate,3orwasnotrec-
ognized by the state agencies as meeting
the case definition for an injury-related
death in CFOI. Finally, the fatality rates
for 5-year periods were based on small
numberswith largeconfidence intervals,
and the data do not allow an assessment
ofwhether increasednumbersover time
mightbea reflectionof increasedaware-
ness and reporting.

The illustrative case described in this
report and another case previously re-
ported by CDC9 suggest that some em-
ployers might not have heat stress man-
agementprograms inplace.Agricultural
employersshoulddevelopandimplement
heatstressmanagementmeasuresthatin-
clude(1)trainingforfieldsupervisorsand
employeestoprevent,recognize,andtreat
heat illness, (2) implementing a heat ac-
climatization program, (3) encouraging
proper hydration with proper amounts
andtypesof fluids,(4)establishingwork/
restschedulesappropriate for thecurrent
heat indices, (5)ensuringaccess toshade
or cooling areas, (6) monitoring the en-
vironment and workers during hot con-
ditions, and(7)providingpromptmedi-
cal attention to workers who show signs
ofheat illness.5,6,10 Employers andwork-
ers shouldbevigilant for signsofheat ill-
ness, not only in themselves but in their
coworkers,andbepreparedtoprovideand
seek medical assistance.
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*For this report,CDCusedaCFOI research fileprovided
byBLS,whichexcludeddeaths inNewYorkCity.Because
ofconfidentiality restrictions, individual case information
from the CFOI data cannot be reported; information for
thecasedescribed in this reportwasobtainedsolely from
theNorthCarolinaDepartmentofLaborfieldinvestigation.
†Because of changes to the industry classification sys-
tem in 2003, two comparable, though not identical,
classification systems were used: the Standard Indus-
trial Classification (major group 01 and 07, excluding
industry group 078) for 1992-2002 and the North
American Industry Classification System (NAICS) (in-
dustry codes 111 and 11511) for 2003-2006.
‡CPS labor counts included workers in crop produc-
tion industries (NAICS code 111) and support activities
for agriculture and forestry (code 115). The latter in-
dustry category includes some workers who do not spe-
cifically support crop production activities. However, the
inclusion of a small number of animal production and
forestry support workers in the denominator value should
have little influence on the crop worker fatality rate.
§Theheat index,an indicatorofthecombinedphysiologic
effectofair temperatureandrelativehumidity, ispresent-
ed in this report as a range, which is estimated by using
the temperatureandhumidity tocalculate theminimum
value and then adding 15°F. This method better reflects
exposure conditions in the field under clear skies. Addi-
tional information available at http://www.nws.noaa
.gov/om/heat/heat_wave.shtml.
�Data are not reported by sex because they do not
meet BLS publication criteria.
¶Avai lable at http://www.dir .ca.gov/dosh
/heatillnessinfo.html.
#Available at http://www.nclabor.com/pubs.htm.
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