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GROUND AND AERIAL APPLICATIONS OF
insecticides are used to control popu-
lations of adult mosquitoes, which
spread such diseases as West Nile
virus—related illness, eastern equine
encephalitis, and dengue fever.! This
report summarizes investigations of
illnesses associated with exposures to
insecticides used during 1999-2002 to
control mosquito populations in nine
states (Arizona, California, Florida,
Louisiana, Michigan, New York,
Oregon, Texas, and Washington) (es-
timated 2000 population: 118 mil-
lion). The findings indicate that appli-
cation of certain insecticides posed a
low risk for acute, temporary health
effects among persons in areas that
were sprayed and among workers han-
dling and applying insecticides. To
reduce the risk for negative health
effects, public health authorities
should (1) provide public notice of
application times and locations and
appropriate advice about preventing
exposures, (2) ensure that insecticide
handlers and applicators meet state-
mandated training and experience
requirements to prevent insecticide
exposure to themselves and the pub-
lic, and (3) implement integrated pest
management control strategies that
emphasize mosquito larval control,
reduction of mosquito breeding sites,
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and judicious use of insecticides to
control adult mosquito populations.

Staff in state-based pesticide poison-
ing surveillance programs identified pa-
tients who had been exposed to insec-
ticides used in mosquito-control efforts
in nine states during April 1999-
September 2002. Information was gath-
ered on persons who had illnesses con-
sistent with the national case definition
for pesticide poisoning, which re-
quires the collection of data on pesti-
cide exposure, health effects, and
toxicologic evidence supporting an as-
sociation between exposure and effect-
.23 Cases of insecticide-related illness
or injury were classified as either defi-
nite, probable, or possible, depending
on the certainty of exposure and
whether health effects were signs ob-
served by a health-care provider or
symptoms reported by a patient.*?

Of the 133 cases of acute insecti-
cide-related illness associated with
mosquito control that were identified,
two (1.5%) were classified as definite,
25 (18.8%) as probable, and 106
(79.7%) as possible. Of the 132 cases
for which work-relatedness could be
assessed, 36 (27.3%) were work-
related and 96 (72.7%) were not
work-related; 31 (86.1%) of the 36
work-related cases occurred among
males, and 66 (68.8%) of the 96 cases
that were not work-related occurred
among females.

Of the 49 cases identified in 2001, a
total of 29 (59.2%) were related to a
single event at a softball game in
which workers operating a mosquito-
control truck inadvertently sprayed 29
persons (16 spectators, 12 players, and
one coach) with Fyfanon ULV®,
which contains malathion. All 29
persons were treated in emergency
departments (EDs).

Of the 133 persons with acute insec-
ticide-related illness associated with
mosquito control, 35 (26.3%) were
identified from monitoring media re-
ports (including 34 reported subse-
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quently by health-care providers), 32
(24.1%) were reported by poison-
control centers, 27 (20.3%) were self-
reported, and seven (5.3%) were re-
ported by state health departments.
Physicians and EDs were responsible for
initial reporting of five and three cases,
respectively. The remaining cases were
reported initially by friends or rela-
tives (n=seven), government agencies
(n=five), employers (n=four), labora-
tories (n=two), and other sources
(n=six).

Of the 85 persons with reported ill-
ness who were known to have sought
medical care, 45 (52.9%) were treated
in EDs, 35 (41.2%) were treated in phy-
sicians’ offices, four (4.7%) were treated
in employee health centers, and one
(1.2%) was hospitalized. An addi-
tional 16 persons received advice from
a poison-control center, and 15 did not
seek medical care; information about
medical treatment was not available for
17 persons.

Of the 133 reported cases of pesti-
cide-related illness, 95 (71.4%) cases
were associated with organophos-
phates, primarily malathion. Mala-
thion alone was associated with 64
(67.4%) of the 95 cases; 37 (27.8%)
cases were associated with pyre-
thoids, primarily sumithrin (24 cases)
and resmethrin (10 cases).

Illness severity was categorized for
all cases.” One exposure was associ-
ated with illness of high severity. When
her neighborhood was sprayed, a
woman aged 54 years was exposed to
sumithrin, which passed through op-
erating window fans and a window air
conditioner. She had exacerbation of
her asthma and chronic obstructive pul-
monary disease. The majority of the re-
maining cases were of low (65.4%) or
moderate (33.8%) severity.

The majority of cases were associ-
ated either with respiratory (66.2%)
or neurologic (60.9%) dysfunction.
Other systems affected were gastroin-
testinal (45.1%), ocular (36.1%), der-
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mal (27.1%), cardiovascular (12.0%),
renal-genitourinary (3.0%), and mis-
cellaneous (28.6%).

Of 36 persons who were exposed at
their workplaces, 14 (38.9%) were in-
secticide applicators, and 22 (61.1%)
were performing tasks that did not in-
volve pesticide application. Seven
(50.0%) of 14 applicators were ex-
posed to sumithrin; of the other 22
workers, 11 (50%) were exposed to
malathion, and five (22.7%) were ex-
posed to resmethrin. Illness of moder-
ate severity was more frequent among
applicators (42.9%) than nonapplica-
tors (27.3%).

Reported by: MP Mauer, DO, New York State Dept
of Health. R Rosales, J Sievert, M Propeck, Texas Dept
of Health. A Becker, MPH, Florida Dept of Health. E
Arvizu, M Hadzizanovic, MD, Arizona Dept of Health
Svcs. L Mehler, MD, California Dept of Pesticide Regu-
lation. D Profant, PhD, C Thomsen, MPH, Oregon Dept
of Human Svcs. L Baum, Washington State Dept of
Health. M Lackovic, MPH, Louisiana Dept of Health
and Hospitals. J Granger, MPH, Michigan Dept of
Community Health. GM Calvert, MD, Div of Surveil-
lance, Hazard Evaluations and Field Studies, National
Institute for Occupational Safety and Health; WA Alar-
con, MD, EIS Officer, CDC.

CDC Editorial Note: The findings in
this report indicate that serious ad-
verse outcomes potentially related to
public health insecticide application
were uncommon. When administered
properly in a mosquito-control pro-
gram, insecticides pose a low risk for
acute, temporary health effects among
persons in areas that are being sprayed
and among workers handling and
applying insecticides. In this analysis,
adverse health effects were identified
in a small percentage of the popula-
tion in the nine states. Data about the
actual number of persons potentially
or actually exposed were not available
because insecticide applications were
conducted only in certain areas of par-
ticipating states, and the boundaries of
these areas were not available.
Malathion, naled, sumithrin, and res-
methrin were associated with the ma-
jority of reported cases of acute insec-
ticide-related illness. Malathion is an
organophosphate insecticide that is
classified as an acute toxicity category
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111 compound.” Although it is less
acutely toxic than many other organo-
phosphates, adverse health effects have
been reported by exposed persons.’
Naled is an acute toxicity level I or-
ganophosphate. When combined with
piperonyl butoxide, resmethrin and
sumithrin are highly effective insecti-
cides that are of low-order toxicity to
mammals, including humans; these py-
rethroid products are classified as acute
toxicity category III compounds and
have been associated with adverse
health effects in humans.®’

These insecticide formulations are
registered by the U.S. Environmental
Protection Agency for use in urban
areas for mosquito control and ben-
efit the public by controlling popula-
tions of mosquitoes that transmit
diseases that affect humans. Reported
symptoms associated with these
insecticides were temporary and
included dermal, ocular, and upper
and lower respiratory tract irritation
and exacerbation of conditions such
as asthma. These health effects might
represent irritant or allergic re-
sponses, to either the insecticide or
its carrier.””® Anxiety about insecti-
cide use for mosquito control also
might have been responsible for
symptoms in some persons.

The findings in this report are sub-
ject to at least three limitations. First,
the number of reported cases is prob-
ably an underestimate of the true mag-
nitude of illnesses associated with mos-
quito-control efforts. Affected persons
who did not seek medical care or whose
symptoms were not reported to a sur-
veillance system could not be identi-
fied; even if these persons had sought
medical care, their illness might not
have been recognized as insecticide-
related, and even if they had received
a proper diagnosis, their cases might not
have been reported. Second, only nine
states have pesticide poisoning surveil-
lance systems, and the data in this re-
port might not be representative of the
41 states without such surveillance sys-
tems. Finally, although all cases were
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consistent with case definition crite-
ria, the possibility of false positives
cannot be excluded. Because clinical
findings of pesticide poisoning are non-
specific, especially when of mild sever-
ity, and no standard diagnostic test ex-
ists, some illnesses related temporally
to insecticide exposures might be
coincidental and not caused by the
exposures.

To reduce potential risks from in-
secticide exposure, CDC recommends
the use of integrated pest manage-
ment strategies for mosquito-control
programs that emphasize mosquito
larval control, reduction of breeding
sites (e.g., human-made collections of
stagnant water such as unchlorinated
swimming pools, discarded tires or
other containers, and bird baths), and
judicious use of insecticides to control
adult mosquito populations when
quantitative measures suggest an
elevated risk for human infection or
in community settings when exten-
sive immature mosquito larval habi-
tats cannot be controlled.®'® When
insecticides are used, public health
agencies should inform the public
when and where spraying will occur
and communicate how to reduce the
likelihood of exposure. To avoid
direct exposure from passing spray
trucks, public health agencies should
ensure that visible and audible warn-
ings are made before spraying. Per-
sons with exposure-related health
concerns should consult their health-
care providers. To prevent exposures
from improper application methods,
insecticide handlers and applicators
should be trained in proper insecti-
cide handling and application meth-
ods and in the use of appropriate per-
sonal protective equipment.
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*The U.S. Environmental Protection Agency classi-
fies pesticide products into one of four acute toxicity
categories on the basis of certain criteria, with cat-
egory | comprising pesticides with the greatest tox-
icity and category IV those with the least toxicity.
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