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Surveillance data can be used to identify new emerging pesticide problems, estimate the mag-
nitude of pesticide poisoning, and evaluate intervention and prevention efforts. Recognizing
this, the National Institute for Occupational Safety and Health (NIOSH) Strategic Surveillance
Plan recommends that States conduct surveillance for acute pesticide-related illness and
injury. 

Since 1987, NIOSH has provided financial and technical support for State-based acute
pesticide poisoning surveillance programs. NIOSH is not the only organization that has rec-
ommended improved and/or expanded surveillance in this area. Others include the American
Medical Association, the Council for State and Territorial Epidemiologists, the United States
Government Accountability Office, and the Pew Environmental Health Commission. Despite
these recommendations, most States do not conduct acute pesticide-related illness and
injury surveillance.

Acute pesticide-related illness is a relatively complex disease. Approximately 16,000 pesticide
products are currently registered in the United States. In addition, all organ systems are suscep-
tible to pesticide toxicity. The multitude of pesticide products and associated health effects
may act as a barrier to establishing surveillance programs. NIOSH developed this guide to pro-
vide standards and principles that can help to master this complexity.

We expect this document will be useful to agencies that are developing an acute pesticide-
related illness and injury surveillance program or are interested in maintaining and improving
an established surveillance program. The guide provides (1) information about the importance
of pesticide poisoning surveillance; (2) mechanisms to improve reporting of cases to surveil-
lance programs; (3) methods to investigate reported cases; (4) guidance on using the case def-
inition; and (5) additional resources on pesticide toxicology, pesticide usage, governmental
partners, and surveillance. 

To our knowledge, this is the most comprehensive instruction guide for pesticide-related
illness and injury surveillance. The goal of this guide is to assist the efforts of our partners to
identify pesticide poisoning risk factors. Pesticide poisoning prevention can be achieved by
targeting interventions toward these identified risk factors. NIOSH hopes individuals and agen-
cies interested in pesticide poisoning surveillance and prevention (e.g., local, State, and
Federal government agencies, community-based organizations, and international agencies)
will find this guide useful for identifying and preventing pesticide poisoning.

John Howard, M.D.
Director
National Institute for Occupational

Safety and Health
Centers for Disease Control 

and Prevention
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33

1.1 A GUIDE TO THE
MANUAL

11..11..11    GGOOAALL

T his manual will help State health
departments develop and maintain
surveillance programs for acute and

subacute health effects from pesticide exposure.
It provides guidelines for program development,
case investigation, data collection, outreach,
and education. A list of resources for further
information is also provided. The manual (which
provides the case classification scheme, severity
index, and sample data collection forms in the
appendices), the standardized variables, and the
SENSOR* pesticide incident data entry and
reporting (SPIDER) computer program soft-
ware described in the manual are intended to
simplify and streamline the surveillance system
development process. Adoption of these tools
will allow a State to pool data with other State-
based pesticide poisoning surveillance systems.
Many tools and techniques covered in this man-
ual may be generalized for surveillance of other
occupational and environmental illnesses and
injuries.

The manual is designed to address issues of
capturing illnesses and injuries from pesticide
exposures in workplace and nonworkplace set-
tings. Pesticide poisoning is a complex condi-
tion for surveillance. It encompasses many
illnesses and injuries created by single or mixed
exposures to pesticide products. Pesticide prod-
ucts are often mixtures composed of pesticides
and other ingredients that may have adverse
human health impacts. The complex nature of
pesticide poisoning and technical resources needed

for case investigation warrants the development
of surveillance programs based predominantly
in State health departments or other State-level
agencies. 

11..11..22 HHOOWW TTOO UUSSEE TTHHEE MMAANNUUAALL

Surveillance of acute pesticide-related illness
and injury requires a multidisciplinary approach
that includes careful planning and implementa-
tion. This manual will be most useful when read
in sequence—Chapter 1 through Chapter 9 and
Appendix G—before implementing surveil-
lance. Additional information that will be useful
both in the initial phases of development and the
ongoing implementation of the surveillance system
is provided in the appendices. Readers working
with established pesticide-related illness and
injury surveillance programs can also use the
manual to enhance their surveillance program and
to find additional resources on pesticides.

11..11..33 LLIIMMIITTSS OOFF TTHHEE MMAANNUUAALL

The surveillance system described here is not
designed to address case and cluster reports of
chronic health effects potentially associated
with pesticide exposure (e.g., cancer, reproduc-
tive outcomes, or immunologic and neurologic
effects of chronic exposure). While providing
general guidance about parameters necessary
for an effective pesticide poisoning surveillance
system, it is not intended to cover every situa-
tion or to be a complete manual of standard
operating procedures.

________________

*SENSOR is the Sentineal Event Notification System
for Occupational Risk.



1.2 INTRODUCTION TO
THE PROBLEM

11..22..11 PPRROOBBLLEEMM OOVVEERRVVIIEEWW

Over the past 20 years, concern about environ-
mental health issues have increased, particularly
in the area of pesticide exposure. These concerns
have created a growing demand for health and
environmental agencies to provide data on the
impacts of pesticide exposure on human and
environmental health. 

Pesticides are toxic to certain life forms by
design. In addition, they have the potential to
cause adverse health impacts on humans and
other nontarget species. The U.S. Environmental
Protection Agency (EPA) has responsibility for
ensuring that proper pesticide use does not pose
unacceptable risks to humans and the environ-
ment. A variety of risk assessment tools are
used to evaluate pesticide products, including
both laboratory tests and field trials. The moni-
toring of acute illnesses associated with pesti-
cide use is an important additional tool for
identifying potential problems and populations
at high risk, and to develop and evaluate risk
reduction strategies.

11..22..11..11 TTHHEE CCHHAANNGGIINNGG PPAATTTTEERRNNSS OOFF

PPEESSTTIICCIIDDEE UUSSEE

Pesticide use has expanded dramatically since
the discovery of dichloro-diphenyl-trichloro-
ethane (DDT) in 1939. Approximately 16,000
pesticide products are registered with the EPA.
These products are based on approximately 600
active ingredients. Most pesticide products
(approximately 80% by volume) are used by
the agricultural industry [Donaldson et al. 2002].
In addition, a broad range of nonagricultural
pesticide products are formulated for home, gar-
den, structural, veterinary, antimicrobial, and
insect repellent purposes. 

Over time, the use of the most toxic pesticides
has been decreasing as have the numbers of
pesticide-related deaths and more severe poi-
sonings. Advances in technology and the push
for a more ecological approach to pest manage-
ment will continue to shift the types of pesti-
cides used over time. The current trend is
toward greater use of biopesticides (microor-
ganisms and pheromones) [NAS 2000]. Moni-
toring any adverse effects of these products on
human and animal population health will be
important. While these products currently repre-
sent only a small portion of the market, they are
expected to play a larger role in the future. In
addition, less toxic conventional pesticides will
continue to be used.

11..22..11..22 SSCCOOPPEE OOFF TTHHEE PPRROOBBLLEEMM

From 1993 through 1996, a total of 63,583
symptomatic poisonings from pesticides other
than disinfectants were reported to the Toxic
Exposure Surveillance System (TESS) [Calvert
et al. 2001] and followed to determine a medical
outcome. Of these, 16,258 (25%) were among
children aged 6 and under. Workplace pesticide
exposure accounted for 6,323 cases. According
to TESS, an additional 22,889 poisonings were
attributed to disinfectant exposures. These num-
bers exclude intentional poisonings such as
malicious use or suicide. Suicides and misuse
represent a relatively low proportion of reported
TESS cases. The data from the TESS system
are an indicator of the size of the problem of
pesticide-related illness and injury in the United
States. During the same time period, however,
3,143 occupationally related cases classified as
definite probable or possible were reported to the
California Department of Pesticide Regulation
(CDPR) [CDPR 2002], suggesting that TESS
may underestimate occupational illnesses by
several fold.

44

CHAPTER 1 INTRODUCTION



55

CHAPTER 1 INTRODUCTION

11..22..11..33 SSUUSSCCEEPPTTIIBBIILLIITTYY TTOO PPEESSTTIICCIIDDEE

PPOOIISSOONNIINNGG

The terms pesticide poisoning and pesticide-
related illness are used interchangeably through-
out this manual. These terms refer to acute and
subacute illness or injury resulting from pesti-
cide exposure. Whether pesticide exposure pro-
duces health effects in humans depends on the
agent, the exposure scenario, and individual
susceptibility. Agent-specific factors include
the inherent toxicity of the pesticide, the physi-
cal characteristics of the formulation, and the
presence of other compounds (e.g., adjuvants,
carriers, emulsifying agents). Relevant expo-
sure scenario factors include the dose (concen-
tration and amount), route of exposure, duration
and frequency of exposure, environment (heat,
humidity, protective equipment), and any con-
current exposure to other substances. Individ-
ual susceptibility is influenced by many factors
including age, sex, genetic composition, diet,
and general health (e.g., presence of pre-existing
illness). Health effects may result from acute or
chronic exposure to high or low levels of pesti-
cide products. Pesticide exposure may result in
a wide range of symptoms dependent on the
factors mentioned above. Acute illness may be
mild (e.g., headache, rash, or flu-like
symptoms) or more severe, including serious
systemic illness, third degree burns, neurologic
effects, and, rarely, death.

Some persons may have increased susceptibility
to acute pesticide poisoning. Pesticide poisoning
can affect both children and adults, although
children may be more susceptible because of dif-
ferences in organ system function and body
composition. In addition, children have behavior
patterns that might increase exposure. Finally,
persons with asthma or other respiratory disease
may also be susceptible to exposure effects
despite proper pesticide application.

Mild illnesses from pesticide exposure are fre-
quently characterized by nonspecific signs and
symptoms, mimicking flu and other common ill-
nesses. Responses to exposure may also be due
to the odor or other irritant properties of the
pesticide products as opposed to actual systemic
intoxication. Health effects may result from
intentional misuse, unintentional exposures, or
use according to the product label.

11..22..11..44 AA  PPRROOBBLLEEMM TTHHAATT AAFFFFEECCTTSS UUSS AALLLL

The widespread use of pesticides means that all
sectors of the population are at risk of exposure.
Occupationally exposed persons are at risk
from exposure to more concentrated forms of
pesticide if they are involved in manufacturing,
reformulation, mixing, loading, or applying
pesticide products. Workers who handle pesti-
cides or pesticide-treated products risk illness
arising from either chronic low-level pesticide
exposure or a single acute pesticide exposure.
Persons exposed to pesticides in the residential
environment may have prolonged exposures if a
pesticide product is misapplied to the residence
or its surroundings. Children having repeated
contact with pesticide-treated surfaces and those
who spend large amounts of time in a treated
home environment also may receive a substantial
dose compared with others in the same residence.
In addition, pets may serve as sentinels of expo-
sure in these situations.

11..22..22  WWHHYY IINNVVEESSTTIIGGAATTEE RREEPPOORRTTSS
OOFF PPEESSTTIICCIIDDEE PPOOIISSOONNIINNGG??

There are several reasons for addressing reports
of pesticide poisoning. Although pesticide
products go through an extensive battery of
testing before marketing, the testing protocol
does not address all environmental conditions,
mixtures of chemicals, chronic exposure patterns,
and host parameters that can be encountered.
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Surveillance serves as an early warning system
of any effects not detected by manufacturer test-
ing. It can also identify pesticide problems caused
by noncompliance with pesticide regulations.

Investigation may reveal a pattern of problems
associated with a particular pesticide active
ingredient or a product formulation. An investi-
gation can determine whether a pesticide illness
event arose despite use according to the pesti-
cide label, whether it was because of a violation
of label instructions, or whether the label
instructions were unclear, confusing, or inaccu-
rate. This information can be used to determine
if the product was used inappropriately, or
whether changes are needed in label instruc-
tions, product design, or types of personal pro-
tective equipment (PPE) necessary to prevent
additional illnesses from occurring. Information
gathered through investigation can be used to
detect whether particular populations are at
greater risk, or whether activities are associated
with exposure and illness that can be modified
to prevent illness.

It would be ideal to have all States conducting
surveillance of pesticide poisoning. In an era of
limited public health resources, however, each
State must determine whether this condition is a
priority for the public it serves. The decision to
implement surveillance may be based on the
types and quantities of pesticides used in the
State for agricultural, urban, or structural pest
control, or in the absence of  actual pesticide use
data, the prevalence of crop/agricultural or oth-
er activities associated with high pesticide use.
Other local issues may also drive the need to
answer questions about the potential impacts of
pesticides on public health. As another option,
surveillance for pesticide poisoning may be
integrated into a broader poisoning surveillance
system.

11..22..33  RREESSPPOONNSSEE TTOO TTHHEE PPRROOBBLLEEMM

The Council of State and Territorial Epidemiol-
ogist (CSTE) recommends that acute pesticide-
related illness and injury be placed under
surveillance in all States [CSTE 1996]. Addi-
tionally, U.S. Government Accountability Office
(GAO) reports from the last 10 years have high-
lighted the need for standardized surveillance of
human illness associated with pesticide exposure
[GAO 1994, 1999, 2000]. Finally, the American
Medical Association (AMA) supports the need for
improved pesticide poisoning surveillance
[AMA 1997]. Thirty States have rules requiring
some form of physician reporting of pesticide
exposure and illness, although most of these
States do not have a surveillance program to
act on these reports. Nine States (Arizona, Cal-
ifornia, Florida, Louisiana, Michigan, New York,
Oregon, Texas, and Washington) conduct more
comprehensive case investigation and surveil-
lance activities. States with existing surveil-
lance systems use a variety of systems for
collecting and categorizing data. One objective
of this manual is to raise awareness of the
importance of adopting standardized coding
and categorization systems. This manual will
help States initiate a comprehensive Pesticide
Poisoning Surveillance Program (PPSP).
States considering developing a program may
wish to follow the stepwise approach shown in
Figure 1.1.

The EPA collects information about pesticide
poisonings by a variety of mechanisms. It receives
mandated reports of adverse effects from manu-
facturers, and periodically reviews both the TESS
data maintained by the American Association of
Poison Control Centers (AAPCC) and aggregated
data from State-based surveillance programs.
Additionally, the EPA receives more timely
reports of significant illnesses and injuries from
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State surveillance programs, State regulatory
programs, and/or affected persons. State-based
surveillance program reporting of significant
pesticide-related illnesses and injuries to the
EPA is voluntary but is viewed by the partici-
pating States as an important part of exchang-
ing information to enhance the understanding
and prevention of pesticide poisonings.

The National Institute for Occupational Safety
and Health (NIOSH) has an interest in develop-
ing information about occupational pesticide-
related illness and injury that will lead to
prevention. It has provided funding to States for 

the development and enhancement of pesticide-
related illness and injury surveillance programs.
Most States with PPSPs report aggregated data
to NIOSH that are shared with EPA and the
National Center for Environmental Health (NCEH)
at the Centers for Disease Control and Preven-
tion (CDC). States may also request investiga-
tion assistance from NIOSH for particular
types of cases (death, multiple affected persons,
incidents involving new pesticide products,
and incidents that occur despite use according to
the product label). This cooperation helps pro-
vide a broader view of the problem of pesticide
poisoning, and participating States benefit from
the knowledge gained from pooled information.
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2.1  INTRODUCTION

T he design of the surveillance system
should be based on the objectives of
the surveillance program, the overall

goals of the program’s parent agency, and the
level of resources available to conduct surveil-
lance. Although this manual assumes that the
surveillance program will be in the State agency
having jurisdiction over health, we recognize that
the surveillance program may be placed in a
Department of Labor (DOL) or an equivalent
agency. This discussion of surveillance system
design is general and cannot address the vari-
ous configurations that exist in different State
governmental structures. It assumes that the
reader is formally trained with a firm grounding
in epidemiology and the general design of disease
and injury surveillance systems. Many good
resources are available to review the basic princi-
ples and practice of surveillance, and the infor-
mation in those resources is not reproduced
here [Teutsch and Churchill 2000; CDC 2001;
Maizlish 2000]. The surveillance design described
here includes passive case reporting mechanisms
coupled with an active case investigation process.
Many areas discussed are useful for a State that
chooses to develop a surveillance system or to
implement short-term surveillance projects. Some
options are also provided for States without
sufficient resources to conduct full-scale surveillance.

2.2 OBJECTIVES OF
PESTICIDE POISONING
SURVEILLANCE

The primary purposes of pesticide poisoning
surveillance are as follows:

Reduce the incidence of acute pesticide-related
illness/injury.

Identify clusters/outbreaks of pesticide-related
illness/injury.

Identify new pesticide problems and research
needs.

Identify high-risk pesticide active ingredients
and products associated with pesticide-related
illness.

Identify groups at risk for pesticide-related
illness.

Document the distribution of acute pesticide-
related illness.

Target regulatory, enforcement, consultative,
or educational interventions to prevent and
control pesticide-related illness/injury.

Evaluate the effectiveness of prevention
efforts.

Focus public attention on occupational/envi-
ronmental health problems.

Explore the feasibility of generating useful
rate estimates and trend data.

Generate research hypotheses.

At the individual case report level, the surveillance
program may also assist health care profession-
als (HCPs) evaluate the patient’s exposure
situation and link the HCP with additional
resources to help determine the patient’s diagnosis.

2.3 PROGRAM STAFFING
AND STRUCTURE

Running an effective PPSP requires a number of
professional skills. The mixture of professionals



who meet the needs of the program varies among
the existing programs. Some programs have suf-
ficient resources to maintain a full-time multi-
member staff that includes program managers,
data managers, case investigators, and field staff.
Others are staffed more frugally with staff
wearing multiple hats or split between various
program activities, only one of which is pesticide
poisoning surveillance.

2.3.1 TYPES OF EXPERTISE NEEDED

FOR SURVEILLANCE

Surveillance for pesticide-related illness and
injury requires program staff to have knowledge
in a broad range of areas including the following:

Toxicology

Epidemiology

Medicine

Data management

Occupational/environmental health

Industrial hygiene 

Other areas that are important but may be
incorporated into the program by collaboration
with other organizations include integrated pest
management (IPM) and health education. The
most successful PPSPs employ persons with train-
ing in epidemiology and environmental or occu-
pational health. Employing or contracting with
persons who are bilingual and bicultural to conduct
interviews and participate in investigations
involving non-English speakers is extremely
important for program effectiveness. In most
regions of the country, this usually means some-
one who can speak Spanish. In some areas, it
may mean the program needs access to an inter-
viewer who speaks Hmong, Mayan dialects,
Russian, or other languages.

2.3.2 WAYS TO MEET NEEDED
EXPERTISE WITH MINIMAL
RESOURCES AND STAFFING
LEVELS

It would be ideal for a program to have one per-
son in each of the six main disciplines listed in
Section 2.3.1, but most programs acquire this
expertise by developing collaborative relation-
ships with partners from other programs or agen-
cies. Some level of medical expertise is certainly
critical for effective surveillance. Because of the
complexity of pesticide poisoning, a surveillance
program should have access to a clinical toxicol-
ogist or a toxicologist and a physician familiar
with the condition to assist with case or outbreak
investigations and case classification. Credibility
of the surveillance program is enhanced if a
physician is either on staff or affiliated with the
program. This may mean the State epidemiologist
takes an active role in the program. If a physician
is not available within the agency to provide
assistance, a contractual arrangement with a clin-
ical toxicologist or emergency physician consult-
ant at a local university or hospital is an alterna-
tive solution. The National Pesticide Medical
Monitoring Program (NPMMP) (see Appendix G)
can also provide assistance to PPSPs and report-
ing physicians. The NPMMP can be contacted
through the National Pesticide Information
Center (NPIC). Over time, as surveillance program
staff become fully trained and familiar with the
toxicology of common pesticide classes, the
day-to-day need for clinical expertise may
decrease, and the consulting physician will be
called on less frequently. The poison control
center (PCC) may serve as a close partner to the
surveillance program,  depending on the relation-
ships established by the health department.
The Agricultural Extension Service may also
have toxicologists based at the State land grant
university who are familiar with the toxicology
of pesticides as well as other agriculturally
related toxins.
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It is not absolutely necessary that staff have
a priori knowledge about pesticides, although
it is certainly helpful. If staff have no knowl-
edge specific to pesticides when hired, they
will need to become familiar with the subject
quickly. New staff should be encouraged to
attend education programs on recognition and
management of pesticide poisoning conducted
by the surveillance program or another source.
Program staff will also need to develop suffi-
cient understanding of pesticide toxicology to
conduct case investigations and participate in
classification of cases. 

If program staff do not have a public health back-
ground, an introductory epidemiology course is
useful. The CDC has a tutorial program entitled
Surveillance in a Suitcase [CDC 2000a] that
provides a solid grounding in surveillance. It is
available on the Internet and complements the
book Principles and Practice of Public Health
Surveillance [Teutsch and Churchill 2000].

2.4 PROGRAM FUNDING
OPTIONS

Several funding strategies are used by States with
PPSPs. In California, the surveillance program
managed by CDPR is funded by a tax on pesti-
cide sales. Additional surveillance activities
funded through a cooperative agreement from
NIOSH are conducted by the Occupational
Health Program at the California Department
of Health Services. The surveillance program
in Washington State is funded with State general
funds supplemented by funding from a NIOSH
cooperative agreement. Other States are reliant
on a low level of general fund money combined
with cooperative agreement funds from NIOSH.
At times, States have also received funding from
EPA and NCEH to support PPSP activities.
Programs reliant on Federal funding have limited
budgets and staffing compared with programs
supported by general funds or sales fees.

2.5 REPORTING
REQUIREMENTS
AND RULES

In the United States, State legislatures possess
the authority for requiring disease reporting,
which they exercise by enacting laws and statutes.
In some States, pesticide poisoning and other
conditions are specifically mentioned in a dis-
ease-reporting statute. In many States, State and
local agencies are, by statute, delegated the author-
ity to enumerate the reportable health conditions.
In such cases, adding a reportable condition is
most often a rule change rather than a statutory
change. This section discusses elements found
in statutes and rules that are useful for creating
and maintaining a successful PPSP.

Both local and national information about pes-
ticide use and poisonings have been used for
justification when developing the reporting
rule. At least three U.S. Government Account-
ability Office (GAO) reports discuss pesticide
poisoning [GAO 1994, 1999, 2000]. Many
states have found that GAO reports, annual
reports from existing surveillance programs,
published annual review articles from the
AAPCC, and State workers’ compensation
data are useful resources to support  a report-
ing rule and pesticide poisoning surveillance.
Additional information can be obtained from the
State agency responsible for enforcing pesticide
regulations, which can provide material about
complaint investigations that involve human
health concerns. The series of articles from the
Morbidity and Mortality Weekly Reports
(MMWRs) listed in Appendix A are helpful
examples of the way in which surveillance sys-
tems have helped identify particular problems
associated with pesticide use. State-level infor-
mation about calls received by the NPIC also
provides some useful background information.
The annual reports are available on the NPIC
Web site: http://NPIC.orst.edu/reports.htm. (A



link to an example of a pesticide-related illness
reporting rule and justification appears in
Appendix B.)

States have justified their reporting rule by citing
the number of workers with potential pesticide
exposure. Background information about
migrant and seasonal farmworkers is located in
data from the National Agricultural Workers Sur-
vey (NAWS) conducted by the U.S. DOL (data
can be accessed at the following Web site:
http://www.dol.gov/asp/programs/agworker/
naws.htm). State- and county-level census data
on the number of workers by occupation are
available at  http://www.census.gov/hhes/www/
occupation.html. These census data can be useful
for determining the number of workers in occu-
pations having potential pesticide exposure (e.g.,
farm workers, pest control occupations). 

The case definition for reporting purposes is
generally broad and does not require a high
degree of clinical diagnostic certainty. This
approach will increase the sensitivity of the sur-
veillance system for capturing cases of acute
pesticide-related illness and injury. Unlike many
other reportable diseases and conditions, pesti-
cide poisoning encompasses a broad range of
exposure agents and related symptomatology.
For most health care providers, the evaluation
of pesticide exposure and illness is a rare event. To
ensure that the HCP or other source of case
reports does not exclude potential cases, often
the language in the reporting rule makes clear
that cases need not be confirmed to be reported.
Many States require that any suspected or con-
firmed case of pesticide poisoning be reported.

The reporting statutes and/or rules from several
States, including California, Florida, Missouri,
New Jersey, New York, Oregon, Texas, and
Washington, are on the Internet (see Appendix B). 

There are not many major differences across
State rules/statutes. The examples listed in
Appendix B represent those containing the broad
language that is discussed in this chapter. 

All States have significant problems with
underreporting. State statutes/rules differ in
exactly who is required to report. In some States,
it is the licensed physician attending the affect-
ed patient; in other States, it is any health care
provider aware of a case or suspected case.
Considering the problems with underreporting,
the broader wording is most effective for cap-
turing the largest number of reports. 

The PCC serving the State is a critical reporting
entity to include in the surveillance program.
PCCs often are specifically mentioned in the
reporting rule, either by using generalized word-
ing that they can interpret as including them or
by developing a memorandum of understand-
ing between the PCC and the PPSP. Similarly,
workers’ compensation data (both accepted and
denied claims) are an important source of data
on occupational pesticide poisoning, and kindred
efforts should be considered for gaining access
to them.

When developing pesticide poisoning reporting
rules, consider the following important ques-
tions discussed in this chapter:

Who is required to report, since the range of
reporters will affect the completeness of
reporting and the complexity of the surveil-
lance system?

Does the health department have authority
to investigate and conduct site inspections of
occupational exposure cases? 

Should the rule include a penalty for failure
to report?
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Do the agency’s existing confidentiality
rules provide adequate protections to affected
persons?

Do enforcement agencies that receive refer-
rals have the same confidentiality rules to
protect medical information and/or the identity
of the affected person? If not, is there an alter-
native referral approach that can be used?

How will clinicians, the general public,
workers, employers, and other stakeholders
be informed of the rule change? How will
they be given tools for recognizing, managing,
reporting, and preventing pesticide poisoning?

2.5.1 ELEMENTS OF THE REPORTING
RULE

This section provides information about the
elements contained in an effective reporting
rule. Each State has different requirements for
these rules and must make decisions and use
wording based on their specific needs.

2.5.1.1  WHAT IS REPORTABLE?

Pesticide poisoning is a term easily recognized
by clinicians, but it may cause them to limit
their thinking to frank acute poisonings, no
matter how it is defined in a rule. The term
acute pesticide-related illness and injury is a
more accurate description of what should be
reported. In the rule, States specify whether the
program is aimed at capturing only acute or
both acute and chronic illness and injury. All of
the information in this manual is limited to the
surveillance of acute pesticide-related illness
and injury, but some States may have reasons
for wishing to capture both. Indicating that both
clinically suspected or confirmed cases should
be reported encourages health care providers to
report even if they are not sure of the diagnosis.

Pesticide poisoning or pesticide-related illness
and injury, whichever term is used, should be

defined. The definition can make it clear that
acute systemic, opthalmologic, or dermatologic
illness or injury resulting from inhalation, inges-
tion, dermal exposure, or ocular contact with a
pesticide is reportable. It is also helpful to use
and define the terms case, suspected case, and
pesticide. The definition for pesticide is gener-
ally the legal definition used by the State pro-
gram taken from the State pesticide use laws.
States may choose to make it clear that effects
include those caused by both active and inert
ingredients, and may choose to include adju-
vants (see Section 2.5.3). (Adjuvants are mate-
rials that are added to a pesticide formulation to
improve or change properties such as deposi-
tion, persistence, or mixing ability. These materi-
als, which may be added by the pesticide appli-
cator before a pesticide product is applied,
include wetting agents, spreaders, emulsifiers,
foam suppressants, and dispersing agents.) Since
clinicians and the public often equate pesticides
only with insecticides, confusion can be prevent-
ed by adding a statement such as: “Pesticides
include but are not limited to herbicides, insecti-
cides, rodenticides, repellents, fumigants, fungi-
cides, and wood treatment products.” It is impor-
tant that educational materials for reporters and
the public include information about classes of
pesticides that may not be perceived as pesticides
(e.g., herbicides, disinfectants, and wood preserv-
atives). This definition is  also where the surveil-
lance program should indicate whether it is
including or excluding illness and injury resulting
from exposure to disinfectants. 

In the spirit of having a reporting rule with
broad wording, States consider whether to
specifically include disinfectants, which are
considered pesticides and produce a similar
number of poisoning cases as are produced by
conventional pesticides. Some programs, espe-
cially those with limited resources, may not be
able to track disinfectant-related cases. However,
including disinfectants in a reporting rule will
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facilitate their surveillance when additional
resources are secured.

Ideally, making the full spectrum of pesticide-
related illness and injury reportable is prefer-
able to limiting reporting to occupational or
nonoccupational cases. If jurisdictional or other
limitations on resources exist, limiting reporting
to occupationally related cases may be useful.
Occupational exposures are more likely to be
ongoing and have the potential to involve more
toxic chemicals. However, having a broad
reporting rule often makes it easier to build
bridges with the agricultural community and
to gain its support for the surveillance program.
When surveillance is limited to occupational
cases only, it must be made clear to the agricultural
community that this surveillance also includes
nonagricultural occupationally related cases.

An example of broad wording to define what is
reportable is “Report cases or suspected cases
of acute pesticide-related illness and injury
when there is a history of exposure and a
temporally-related illness or injury (laboratory
confirmation is not required). For reporting
purposes, pesticide poisoning includes acute
poisoning as well as any subacute illness or
condition (dermatologic, ophthalmologic, or sys-
temic) caused by, or suspected of being caused
by, pesticide exposure.”

The statute/rule either specifies what must be
reported in detail (e.g., a listing of name, address,
phone number, social security number, sex, date
of birth, diagnosis, etc.), or specifies that all
information requested on an agency reporting
form must be supplied to the health department.
If the statute or rule does not clearly describe
the agency’s access to additional medical infor-
mation or medical records, requests for medical
information may be denied by the HCP or
health institution where the affected person was

seen. Likewise, the parent agency of the surveil-
lance program should determine whether it has
authority to gather information from third parties
(e.g., employers and pesticide applicators) dur-
ing an investigation. Some States have secured
this authority through a change of the statute or
rule for reporting of pesticide poisoning.

It may be useful to consider requirements for
pesticide use reporting at the same time that the
illness reporting rule is being developed and the
PPSP is being designed. (see Appendix G for
information about pesticide use reporting rules
and data.) This is considered hazard surveil-
lance, as opposed to disease surveillance. Pesticide
use reporting can provide information about
when and where hazardous pesticides are used,
which can guide intervention efforts. In addi-
tion, pesticide use reporting can provide useful
denominator data. For each pesticide or pesti-
cide class, rates of pesticide poisoning cases per
pound used of the pesticide can be calculated.
These analyses would allow the identification
of pesticides that poison the largest number of
people per pound used. The disadvantages of
pesticide use reporting are the time and finan-
cial burdens placed on pesticide users who
must report this data, and on the State agency
responsible for enforcing the rule and processing
the data. 

2.5.1.2  WHO MUST REPORT?

Reporting rules are typically aimed at licensed
health care providers or physicians and, in
some States, laboratories. A broad statement
that is inclusive of a wide range of reporters is
desirable, if no legal reasons for limiting the
language exist. Some States require reporting
by school nurses or school administrators for
schools without a nurse. This may be a useful
requirement if a State is including nonoccupa-
tional poisonings in the surveillance system. It
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would not be advisable if the system is interest-
ed in capturing occupational cases only. Surveil-
lance systems that capture only occupational
cases may confront difficulties when responding
to school-based pesticide exposure events. Such
surveillance programs can address the concerns
of teachers and clerical and maintenance staff
who may be ill from a school-based exposure
event. However, the program’s inability to
address the public health concerns of students
and their parents will create significant policy
problems. 

The PCC may be mentioned specifically as a
reporting entity, or PCC staff may consider
themselves to be health care providers under a
broadly stated rule. This issue should be dis-
cussed directly with the PCC(s) in the State
before developing language for a proposed
rule. Similarly, workers’ compensation data are
an important source of cases, and kindred
efforts should be considered for gaining access
to it.

If reporting is mandatory, the State may choose
to attach penalties for failure to report. This
particular issue is often not directly addressed
but should be considered. The disadvantage of
penalties is that they may set a hostile tone. A
clearly stated penalty may create a negative rela-
tionship with potential reporters when the State
attempts to establish the reporting rule. The
Washington statute includes a statement that no
action shall result from the failure to report as
required by the law, although it does allow the
department of health to submit information
about nonreporting primary care providers to the
applicable disciplining authority [RCW
70.104.055(5)–(6)]†. The California law con-
tains a penalty clause that has been used very
rarely to address a health care provider’s failure
to report. Washington originally proposed a
similar clause in their law but changed it to the
current wording after representatives of the

State medical association made it clear they
would not support penalties for failure to report
[Baum 2001a]. 

2.5.1.3  WHERE TO REPORT

The reporting process is usually standardized
for all reportable conditions in a State with the
report going to either the State or local health
agency. It is easier and will prevent delays if
reports go to the agency that will be conducting
the investigation rather than to an agency that
will only act as a filter or referral center. If
reports go directly by the local health depart-
ment, clear guidelines are needed to ensure
reports are transferred to the State PPSP in a
timely manner.

Some States stipulate that  reporting may be to the
Department of Agriculture (DA), the Department
of Environment, or some other agency. For
example, in Louisiana, reports go to the DA and
the Department of Forestry. If reports go to an
agency other than a local or State health depart-
ment, it is critical that laws and rules ensure the
appropriate level of medical confidentiality for
reports and the portions of investigations that
include medical information. (Note: Reporting
rules requiring health care providers to report to
a DA have not routinely resulted in health care
provider reports. Most reports received by
these systems come from affected persons com-
plaining about pesticide applications made by
another person.)

2.5.1.4  WHEN TO REPORT

Prompt reporting is critical if the surveillance
program is designed to conduct timely investi-
gations. A rapid reporting and response system
permits information to be captured that might
otherwise be lost, especially data available
from environmental or biological specimens.
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By receiving reports promptly, the public health
system can act to prevent additional exposures
and illnesses. The range of reporting times in
existing rules is from 24 hours to 30 days.
Most States encourage telephone or faxed
reports to ensure prompt reporting. Some States
are moving toward electronic reporting: trans-
mitting data in flat file ASCII or another stan-
dardized format has significant advantages in
that it can be automated. Data are usually
encrypted for security. This is particularly useful
for reporters who have large numbers of reports
or who provide batched periodic reports of data
(e.g., laboratories, PCCs, or workers’ compen-
sation departments).

2.5.1.5 HEALTH INSURANCE PORTABILITY

AND ACCOUNTABILITY RULE AND

PUBLIC HEALTH (HIPAA) 
PRIVACY RULE AND PUBLIC

HEALTH SURVEILLANCE

The information in this section was adapted
from the CDC publication entitled HIPAA Privacy
Rule and Public Health: Guidance from CDC and
the U.S. Department of Health and Human
Services [CDC 2003]. This document is avail-
able on the Internet at http://www.cdc.gov/mmwr/
preview/ mmwrhtml/su5201a1.htm. 

New health information privacy standards have
been issued by the U.S. Department of Health
and Human Services (DHHS), pursuant to the
HIPPAAct of 1996. The new regulations provide
protection for the privacy of certain individually
identifiable health data, referred to as protected
health information (PHI). Balancing the protec-
tion of individual health information with the
need to protect public health, the Privacy Rule
expressly permits disclosures without individual
authorization to public health authorities author-
ized by law to collect or receive the information
for the purpose of preventing or controlling dis-
ease, injury, or disability, including but not lim-
ited to public health surveillance, investigation,

and intervention [45 CFR 164.512(b)]. This
includes the reporting of disease and injury for
public health surveillance. A public health
authority is broadly defined as including agencies
or authorities of the United States, States
(including public health departments and divi-
sions), territories, American Indian tribes, or a
person or entity acting under a grant of authority
from such agencies and responsible for public
health matters as part of an official mandate.

A public health authority at the Federal, tribal,
State, or local level does not need disease or
condition-specific laws before collection of PHI
is authorized. On the contrary, public health
authorities operate under broad mandates to
protect the health of their constituent popula-
tion, and they are authorized to receive PHI for
the purpose of controlling disease, injury, or
disability. A covered entity (that is, a health
plan, health care clearinghouse, or health care
provider who transmits any health information
in electronic form in connection with a transac-
tion [45 CFR 164.103] ) may disclose the min-
imum necessary information to accomplish the
intended public health purpose of the disclo-
sure. The covered entity may rely on the public
health authority’s representation that the infor-
mation is the minimum necessary to accomplish
the intended public health purpose of the disclo-
sure [45 CFR 164.512(b)].

To receive PHI for public health purposes, public
health authorities should be prepared to verify
their status and identity as public health author-
ities under the Privacy Rule. To verify its identity,
an agency could provide any one of the following:

If the request is made in person, the requestor
presents an agency identification badge, other
official credentials, or other proof of govern-
ment status. 

If the request is in writing, the request is on
the appropriate government letterhead.
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If the disclosure is to a person acting on
behalf of a public health authority, a written
statement that the person is acting under the
government’s authority is on appropriate
government letterhead [45 CFR 164.514(h)(2)].

Public health authorities receiving information
from covered entities as required or authorized by
law [45 CFR 164.512(a) and 45 CFR 164.512(b)]
are not business associates of the covered entities
and therefore are not required to enter into business
associate agreements. Public health authorities that
are not covered entities are also not required to
enter into business associate agreements with
their public health partners and contractors. Also,
after PHI is disclosed to a public health authority
pursuant to the Privacy Rule, the public health
authority (if it is not a covered entity) may
maintain, use, and disclose the data consistent
with the laws, regulations, and policies applicable
to the public health authority.

Additional information about this topic appears
in the CDC publication entitled HIPAA Privacy
Rule and Public Health: Guidance from CDC
and the U.S. Department of Health and Human
Services [CDC 2003]. CDC recommends that
public health authorities share the information in
this document with health care providers and
other covered entities and to work closely with
those entities to ensure implementation of the
rule consistent with its intent to protect privacy
while permitting authorized public health activi-
ties to continue. Comprehensive DHHS guidance
is located at the HIPAAWeb site of the Office for
Civil Rights http://www.hhs.gov/ocr/ hipaa/).

2.5.1.6  CONFIDENTIALITY

It is assumed in this discussion that the State
already has existing rules governing the confi-
dentiality of personally identifiable medical
information collected as part of disease report-
ing and special studies. This is an area that must
be reviewed carefully if reporting is made to an

agency other than the one that usually houses
information about reportable conditions. For
example, departments of labor, business services,
or agriculture may not have adequate policies
to protect confidential medical information.
These issues may be addressed by carefully
crafted regulatory language or a memorandum
of understanding developed in consultation with
the agency’s legal counsel.

2.5.1.7  INTERAGENCY COOPERATION OR

SHARING OF INFORMATION

The mechanisms of interagency cooperation on
investigations are discussed in Chapter 5. Some
States have included statements about interagency
cooperation in their laws or rules governing the
reporting and investigation of pesticide poisoning
(these statements may apply only to pesticide
poisoning or apply to all reportable conditions
or reportable occupational conditions). Several
States have statutes and rules that specify the
establishment of interagency boards related to
the investigation of human illness associated
with pesticide use. Oregon and Washington are
two such States.

2.5.1.8  AUTHORITY TO INVESTIGATE

In some States, the health department does not
have clearly authorized access to workplaces
unless they are establishments that are accessi-
ble to the broader public (e.g., retail establish-
ments, schools, etc.). This is something that
should at least be reviewed and considered when
developing a statute and associated rules for sur-
veillance of pesticide poisoning. To our knowl-
edge, no pesticide poisoning rules exist that
address the authority to conduct investigations.
In contrast, some States have laws that address
the authority to conduct investigations. Often,
State health departments without a clear authority
to investigate workplaces can gain access through
voluntary cooperation. Employers are aware that
failure to cooperate with an investigation will
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usually result in referral to an enforcement agency
that has authority to investigate. (See Section
2.5.2.3 for further discussion of this issue.) 

2.5.2 EXAMPLES OF REPORTING

LAWS AND RULES

This section includes excerpts from laws and
rules from the following States: New York, Texas,
and Washington. These examples were selected
for inclusion as they each contain elements that
warrant some consideration for a State consid-
ering adding pesticide poisoning as a reportable
condition. 

2.5.2.1  NEW YORK REPORTING RULE

This State’s reporting rule (Visual 2.1) provides
for reporting from health care providers and
laboratories. It has clear statements about the
reporting of cholinesterase analyses and other
clinical laboratory testing for pesticides in human
tissue. The wording is broad, requiring reports of
confirmed and suspected cases. The requirement
for laboratory reporting of cholinesterase results
does contribute a significant number of reports
that are unrelated to pesticide exposure. This is
due to the routine evaluation of cholinesterase
levels before administration of certain muscle
relaxants used in surgery.

2.5.2.2  WASHINGTON LAW

The Washington law [RCW 70.104 Pesticides—
Health Hazards 2002] describing pesticide
poisoning surveillance is more detailed than
laws in most States. The definition of pesticide
is very broad, specifically including spray adjuvants
and agents intended to be used with pesticides.
The statute includes language that empowers
the Department of Health to “investigate all sus-
pected human cases of pesticide poisoning and
such cases of suspected pesticide poisoning of
animals that may relate to human illness.” The
law also gives the Department of Health author-
ity to take samples including human or animal

tissue specimens for diagnostic purposes with the
consent of the exposed person. This statutory
provision permitting the department to obtain
specimens appears in several other State laws. It is
useful since it is very explicit and allows the
specimens to be collected as part of the investi-
gation to confirm the diagnosis. Without this
explicit statement, States may find it more dif-
ficult to collect and analyze such specimens
without a more research-oriented protocol; such a
protocol may require institutional review board
clearance and detailed informed consent. Note
that in Texas, unlike Washington State, the statute
empowers the health department to collect both
biological and environmental specimens.

2.5.2.3  TEXAS REPORTING LAW

The Texas law contains a section (see Visual 2.2)
on investigations that has a clearly stated right
of entry authority for occupational cases, as
well as the right to collect and analyze environ-
mental and biological specimens. This wording
provides access to the information needed to
conduct complete investigations. Subsection (b)
of the law might not permit inclusion of farm
labor housing as part of an investigation. There
may be interagency or constituency reasons
why a State might choose not to include similar
language in its law or statute. These issues
should be explored before proposing language
of this type.

2.6 SURVEILLANCE
STRATEGY FOR STATES
WITH LIMITED
RESOURCES

States with limited resources should consider
adopting a completely passive system that uses
existing PCC(s) data to report occupational
pesticide-related injury and illness incidence as
defined in Visual 2.3. This strategy does not
require any active case follow-up or management
of confidential information since data can be
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obtained without identifiers. Similarly, rates for
nonoccupational pesticide-related illness and
injury can be constructed by changing the demo-
graphic group and denominator. This surveil-
lance approach does not require case follow-up,
investigation, or a rule change. Other resource-
sparing approaches discussed in this chapter
include the following:

Limiting the case definition to collect occu-
pationally related cases
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Visual 2.1.  NYCRR Title 10, Volume A, PART 22
Environmental Diseases

(Statutory Authority: Public Health Law, 
§§ 225[5][t], 206[l][j])

22.11 REPORTING OF PESTICIDE POISONING. Every physician, health facility, and clinical labora-
tory in attendance on a person with confirmed or suspected pesticide poisoning or with and of the
clinical laboratory results described in section 22.132 of this Part, shall report such occurrence
to the State Commissioner of Health within 48 hours. This report shall be on such forms or in
such manner as prescribed by the State Commissioner of Health. 
_______________
Historical note
Sec. Filed August14, 1990, effective August 29, 1990.

22.12 REPORTABLE LABORATORY TESTS FOR PESTICIDE POISONING. For the purposes of section
22.11, of this Part the following laboratory tests are reportable to the State Commissioner of
Health:

(a) Blood cholinesterase levels that are below the normal range established by the clinical lab-
oratory performing the test in accordance with quality assurance requirements established
by the permit-issuing agency.

(b) Levels of pesticides in human tissue samples that exceed the normal range established in
accordance with quality assurance requirements established by the permit-issuing agency.

_______________
Historical note
Sec. Filed August 14, 1990, effective August 29, 1990.

Following up only on a subset of reports
(e.g., severe illness, incidents involving
multiple persons)

While these resource-sparing approaches pro-
vide an incomplete view of the problem of pes-
ticide poisoning within a State, they do provide
options for getting some sense of the scope of
the problem, while using fewer resources than
a more comprehensive surveillance program.
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Visual 2.2.  Texas Reporting Law 
Communicable Disease Prevention and Control Act, Health
and Safety Code, Chapter 84, The Occupational Condition

Reporting Act
(§ 84.007. Investigations)

(a) The department shall investigate the causes of occupational conditions and methods of pre-
vention.

(b) In performing the commissioner's duty to prevent an occupational condition, the commission-
er or the commissioner's designee may enter at reasonable times and inspect within reason-
able limits all or any part of an area, structure, or conveyance, regardless of ownership,
which is not used for private residential purposes.

(c) Persons authorized to conduct investigations under this section may take samples of materi-
als present on the premises, including samples of soil, water, air, unprocessed or processed
foodstuffs, manufactured items of clothing, and household goods. If samples are taken, a
corresponding sample shall be offered to the person in control of the premises for independ-
ent analysis.

(d) Persons securing the required samples may reimburse or offer to reimburse the owner for the
materials taken, but the reimbursement may not exceed the actual monetary loss sustained
by the owner.

_________________
Acts 1989, 71st Leg., ch. 678, § 1, eff. Sept. 1, 1989.

Amended by Acts 1997, 75th Leg., ch. 245, § 6, eff. May 23, 1997.



Visual 2.3.  Minimum Data Collection for Occupational 
Pesticide-Related 

Illness and Injury Surveillance 

Below are guidelines for minimum data collection for occupational pesticide poisoning surveil-
lance. Data should be obtained from poison control centers (PCCs) serving the State. Collecting
these data will provide a State health agency with information about this condition that is com-
parable across States.

Data Resources Poison Control Center data (numerator)
BLS Current Population Survey Data (denominator)
available at http://www.bls.gov/opub/gp/laugp.htm

Demographic Group Employed persons aged 16 and older 

Numerator Reported cases of work-related pesticide poisoning defined as:

1. Exposure to an agent included in one of the pesticide 
generic categories (that is, fungicides, fumigants, 
herbicides, insecticides, repellents, or rodenticides), AND 

2. Reason=occupational OR Exposure Site=workplace, AND

3. Medical Outcome is one of the following: minor effect; 
moderate effect; major effect; death; not followed, 
minimal clinical effects possible; or unable to follow, 
judged as a potentially toxic exposure. 

Denominator Employed persons aged 16 and older for the same calendar year

Measures of Frequency Annual number of incident cases
Annual incidence rate per 100,000 employed persons aged 
16 or older

Time Period Calendar year

Limitations of Indicator Some States may not have a PCC. In addition, there may be
rare circumstances in which a State health agency is unable
to obtain data from their State-based PCC; however, under
such circumstances it may be possible to obtain less timely
PCC data from NIOSH at http://www.cdc.gov/niosh/pestsurv/. 

Other Data to Collect Age, sex, pesticide active ingredient, signs/symptoms arising 
from PCCs from the pesticide exposures, illness severity, and whether hos-

pitalization/intensive care unit (ICU) treatment was provided.

Additional Guidance Additional guidance on obtaining the numerator and 
denominator data are available from NIOSH
(http://www.cdc.gov/niosh/topics/pesticides/) or from the
Council of State and Territorial Epidemiologists
(http://www.cste.org/pdffiles/Revised%20Indicators3.4.04.pdf ).
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3.1 INTRODUCTION

Several possible sources for pesticide
poisoning case reports exist. Ideally,
all of these sources should be used

for timely identification of cases. However, if
resources are limited, a single type of case
ascertainment method may be chosen, supple-
mented by a periodic survey to review data
from other sources.

3.2 POISON CONTROL
CENTERS (PCCS)

PCCs may function at a regional or statewide
level. They receive calls from HCPs and the
general public. The main function of PCCs is to
provide toxicologic and case management
information. Calls may be purely information-
al, but they commonly involve guidance on
management of an acute ingestion or other
acute exposure. PCCs often follow up cases
until there is a final outcome, especially when
there is a possibility that a person is at risk of
more than minor adverse health effects. This
follow-up information is used to determine the
severity of the health effect. PCCs collect a
variety of information including demographic
data, the route of exposure, whether exposures
were intentional, the site of exposure, case
management, the therapy received, clinical
effects by organ system, and medical outcome.

PCCs are an important source of case reports,
especially for nonoccupational pesticide poi-
sonings. As mentioned in Section 2.5.1.2, it
may be helpful to list them specifically as
reporters in the reporting statute or rules. The
mechanisms and requirements for reporting

should be discussed with the PCC prior to pro-
posing language. Prompt reporting of cases by
the PCC allows the surveillance program to act
quickly to prevent additional exposures and ill-
nesses from occurring. 

The reporting guidelines shown in Visual 3.1
are useful according to State surveillance pro-
grams working with PCCs. Two data manage-
ment software programs (Dotlab and TOXI-
CALL®) commonly used by PCCs have
developed customized reporting capabilities to
facilitate reporting to PPSPs. These modifica-
tions include the capacity for real-time report-
ing to PPSPs. See Appendix C for instructions
on obtaining case reports from PCCs, including
a listing of the pesticide substance codes used
by PCCs and information about search strate-
gies for PCC data. PCCs can also assist report-
ing by physicians who call for advice on diag-
nosis and management of acute pesticide
poisoning. The PCC can inform the HCP about
the State reporting requirement and the PCC
can offer to report the case. If the HCP agrees,
the PCC may need to obtain additional patient
information to satisfy the data reporting
requirements (e.g., patient name and contact
information).

Many PCCs have often struggled to maintain
the funding required to remain open. In many
States, PCCs receive financial support from the
State department of health, which should facil-
itate the creation and maintenance of a reporting
arrangement between the PPSP and the PCC. In
States in which the department of health does
not provide funding support to the PCC, the
PPSP should consider making financial
arrangements with the PCC. This will foster a
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stronger collaboration between the two agen-
cies and will allow both agencies to better meet
their obligations.

PCC data, stripped of individual identifying
information, are aggregated into a national
database by the AAPCC. This database (TESS)
contains information about millions of poison
exposures reported to certified PCCs in the
United States. An annual report is published in
the September issue of the American Journal of

the Emergency Medicine. The annual report
includes information about all toxic agents, not
just pesticides. Additional AAPCC contact
information appears in Appendix G. PCCs do
not systematically collect detailed information
about occupational cases (e.g., information is
not collected on the worker’s industry, occupa-
tion, or factors that led to the worker’s
exposure). Work-related information may be
embedded in the narrative but is difficult to
extract and is inconsistent when present.

Visual 3.1.  Useful Reporting Guidelines 
for Poison Control Centers (PCCs)

(Adapted from criteria used by Florida Department of Health)

PCCs should report systemic pesticide poisonings (classic toxicosis) and those involving local
responses (dermatitis, ocular effects, etc.) as well as reactions due to unpleasant pesticide for-
mulation odors, pesticide product explosions, and allergic reactions. If an event consists of mul-
tiple cases, be sure to report information about each case. If Pesticide Poisoning Surveillance Pro-
gram (PPSP) resources are limited, it may want to restrict PCC reports to the following cases
involving pesticide exposures: 

1. All occupational cases (that is, anyone with illness or injury associated with exposure to pes-
ticides while he/she was at work):

Including farmworkers, farmers, and pesticide handlers/applicators (pest control operators,
golf course superintendents/technicians, pesticide manufacturing workers, etc. even when self-
employed);

Including office workers, teachers, construction workers, or persons employed in resi-
dential settings (home offices, residential service workers, etc.).

2. All serious cases, such as those resulting in death, hospitalization, or physician diagnosis of
a poisoning (this includes attempted suicides).

3. All cases involving HCP-initiated calls in which the HCP describes clinical signs, or situa-
tions when callers are advised to seek medical attention. (Clinical signs can be systemic or
local, including miosis, rash, conjunctivitis, dyspnea, etc.)

4. All cases, of any type, involving more than one person. This is intended to capture reports
of mass poisonings in residential neighborhoods, schools, etc., where many people are
reporting exposure-related illnesses due to a common source.

5. All cases involving exposure to public spraying of pesticides (e.g., medfly spraying, mos-
quito spraying, etc.), where the patient is symptomatic (even if there is only a suspicion that
symptoms are related to the exposure).

6. Any other situation not covered here but considered eligible for a report by the PCC Director/
Assistant Director.



3.3 WORKERS’ 
COMPENSATION DATA

Workers’ compensation claims can be a valu-
able source of information about occupational
pesticide poisoning cases. States vary in cover-
age of agricultural workers by workers’ com-
pensation regulations (see Appendix G). In
addition, thresholds for claim acceptance (that
is, the level of documentation required, or type
of illness/exposure) vary among the State
workers’ compensation systems.

The data collected by State workers’ compensa-
tion programs vary widely, as does the accessi-
bility of the data. States interpret the confiden-
tiality of this information somewhat differently;
therefore, access may be as simple as request-
ing a routine data transmission of the desired
subset of variables, or may require develop-
ment of a formal interagency agreement. If a
surveillance program wishes to use workers’
compensation data as a primary source of cases,
this may require developing a formal agreement
that allows the surveillance program early access
to submitted claims data, including prompt
access to hard copy or electronic physician
reports. Including language in the reporting
rule to permit access to the workers’ compensa-
tion submitted claims data may be useful. Eval-
uation of these data on a monthly, quarterly, or
annual basis will also permit a surveillance pro-
gram to evaluate the completeness of reporting
for occupational cases from other reporting
sources. It may also provide information about
a particular industry, demographic group, or
type of exposure that is not reported through
other sources.

It is preferable to obtain submitted claims data
for both medical-only (these claims seek reim-
bursement of medical expenses only) and lost-
time cases (claims that seek reimbursement for
medical expenses and to recover lost wages).
There are important reasons for gaining access

to submitted claims versus accepted claims.
The first reason involves timeliness. Workers’
compensation claims are often submitted with-
in hours or days of a pesticide exposure. How-
ever, it may be several weeks or months before
the claim is accepted. Another issue is sensitiv-
ity. Although many submitted claims may be
rejected, these rejected claims may meet the
surveillance program’s case definition for acute
pesticide-related illness or injury. Access to
submitted claims will allow the surveillance
program to identify a larger proportion of the
total universe of cases. One disadvantage is that
some rejected claims are truly not cases of
acute pesticide-related illness or injury. The
surveillance program will expend some resources
on following up on these claims that ultimately
fail to meet the case definition. Visual 3.2 lists
search strategies that some States have found
useful when reviewing workers’ compensation
data. Additional approaches using nature of
injury codes and international classification of
disease codes (ICD) (e.g., ICD9 and ICD10
codes) may also be used, although this type of
strategy is more useful when examining accepted
claims data, due to the timing of when these
codes are entered in the system. ICD9 and
ICD10 codes that are useful for identifying pes-
ticide poisoning cases are listed in Table 3.1.

3.4 HEALTH CARE
PROFESSIONALS
(HCPS)

Physician (or, more broadly, HCP) reporting is
the most common source of cases mentioned in
reporting rules/statutes. While this method has
been the mainstay of many communicable dis-
ease and notifiable condition reporting systems,
it is not necessarily the most effective method
for surveillance of pesticide poisoning. The
nonspecific nature of symptoms arising from
many pesticide exposures, difficulties of diag-
nosis, rare occurrence within an individual
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practice, lack of timely laboratory testing,
selection of inappropriate tests, and reluctance
to report cases make HCP reporting less reli-
able for this condition. Despite broadly worded
reporting guidelines, HCPs are often reluctant
to report cases for one or more reasons, includ-
ing discomfort with reporting clinically uncon-
firmed cases, concern that an affected worker
may experience job loss, perceptions that pesti-
cide exposures are unlikely to cause illness,
ignorance about the reporting requirement, and
concern that reporting a case might disrupt any
personal relationships with the employer. 

All States with HCP-based reporting systems
have conducted at least some level of HCP edu-
cation to enhance reporting. Educational pre-
sentations on pesticide poisoning recognition
and management provide HCPs with tools for
recognizing the condition and understanding
the reporting and case investigation process.
Educational modalities include written case
reporting guidelines, periodic case presenta-
tions in a health department or medical society
publication, continuing medical education (CME)

seminars (whole- or half-day), grand rounds
presentations, tapes, videos, teleconferences,
and Internet educational tools. As a mechanism
for maintaining ongoing awareness that pesti-
cide-related illness is a reportable condition,
case vignettes and program updates can be
included in a regular epidemiology publication
sent to HCPs. Some combination of these dif-
ferent modalities can help maintain HCP
awareness of the reporting requirements and
astuteness in diagnosing potential cases. Any
gains in HCP reporting associated with the
implementation of these educational outreach
efforts will be maintained only if the efforts are
ongoing. Evaluation of educational programs
can help a program fine tune their efforts. Eval-
uation tools include pre- and post-testing and
examining whether attendees report cases with-
in 1 year of training. Another approach is to
compare the number of reports within a 3- or 6-
month period after a large scale educational
program, compared with the number of reports
during the same time period in the previous
year (comparing similar months will help
account for seasonal variation in reporting).
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Visual 3.2 Useful Search Strategies to Identify Pesticide Poisoning
Cases from Workers’ Compensation Data

In some States, the narrative portion (injured worker and/or physician statement[s]) of workers’
compensation claim data may be searched using a computer; in others, the narrative is not
entered into the data system.

For electronic searches, the following terms have been found useful: *cide, spray*, fumig*. 

If physician narratives are screened, adding the terms organophosphate, *cholinesterase, 2-
PAM, or atropine may yield additional cases.

If the data are being reviewed manually, additional search parameters include pesticide product
names and all chemical exposures to agricultural workers, landscapers, maintenance workers,
structural pest control operators, workers in pesticide and agricultural chemical manufactur-
ing, and swimming pool service workers (this last occupation only if disinfectants are included
in the surveillance system). Reports describing an agricultural worker with systemic or respi-
ratory symptoms or a nonmechanically caused eye or skin injury should also be reviewed.
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Close linkages to a variety of expert resources
are an additional enticement for HCP reporting.
Providing contacts with clinical toxicologic
expertise (e.g., through the local poison center,
a university, the EPA, etc.), laboratory resources,
or on-site sampling to help in the differential
diagnosis can serve as an added incentive for
reporting.

Selection of sentinel HCPs for more active
reporting is a labor intensive process, yet may
yield a number of cases that may not be identi-
fied through other reporting sources. The types
of HCPs that are likely to yield the greatest
number of cases include migrant health clinics,
county health clinics, dermatologists, and
emergency departments serving rural areas.
Pesticide manufacturing or reformulation facil-
ities may have contract medical staff who can
also be contacted. Sentinel HCPs can be con-
tacted to ascertain cases on a weekly or month-
ly basis, either in writing or via telephone.

3.5 REFERRAL FROM OTHER
AGENCIES

Other government agencies receive reports of
pesticide-related illness and can be valuable
sources for case finding. The obvious agencies
include the following departments: agriculture,
forestry, environmental quality, and the State
Occupational Safety and Health Administration
(OSHA) program. The number of case reports
and validity of cases from these sources varies.
Setting up good working relationships with the
agencies and clearly defining the situations that
warrant referral to the surveillance program are
beneficial. A centralized emergency response
program within the State, if there is one, can
also be a source of case referrals. The regional
EPA office sometimes receives complaints from
the public, making it helpful to provide region-
al EPA staff with a description of the PPSP and
guidelines for the types of reports that should

be referred. Similar information can be provid-
ed to other Federal agencies with local jurisdic-
tion that may be willing to refer cases, such as
OSHA, the Department of Transportation, the
Federal Railway Administration, and the Coast
Guard. 

Within the State health department, other pro-
grams with overlapping responsibilities for
investigation may exist. Programs that are
responsible for surveillance of hazardous sub-
stance spill or release events will usually also
collect information about pesticide-related
events. Drinking water and well testing pro-
grams, as well as indoor air quality programs,
may receive complaints of human illness asso-
ciated with pesticide exposure. It is important
to develop mechanisms to coordinate with
these programs.

3.6 EMERGENCY
DEPARTMENT LOGS

Data are not recorded in any standardized fash-
ion across hospital emergency departments and
review of log information can be labor inten-
sive. Despite their limitations, these data can be
useful tools in developing or evaluating a pesti-
cide poisoning surveillance system. Particular
regional emergency departments may be useful
as sentinel reporting sites. Periodic reviews of
selected emergency departments’ log data with-
in a State, or smaller geographic area can be
used to supplement surveillance data obtained
from other case ascertainment methods. If
emergency department records are available in
electronic format, it may be useful to search
these for the ICD9 and ICD10 codes provided
in Table 3.1.

3.7 AFFECTED PERSONS

More than half of the existing PPSPs accept ini-
tial reports from affected persons. The surveil-
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lance program often encourages these persons
to seek medical attention. In some situations,
the person may have already seen an HCP, but
the HCP chose not to report. If this situation
arises, the PPSP may choose to send a letter to
the HCP with a reminder that pesticide-related
illness and injury is a reportable condition.
Appendix C contains a sample letter to address
this situation. 

3.8 WORKER
REPRESENTATIVES

Unions and legal services may function as
referral organizations for persons, especially
when the affected persons have concerns about
confidentiality and potential retaliation from an
employer or landlord. At times, contacts from
these organizations may not provide sufficient
identifying information for the health agency to
conduct an investigation.

3.9 HOSPITAL DISCHARGE
DATA (HDD)

A set of extensive demographic, clinical, and
financial information about every hospital inpa-
tient is received by the hospital association,
department of health, health care cost containment
organization, insurance commission, or an equiv-
alent organization in most States. This informa-
tion is taken from the Uniform Bill 92 (UB–92), a
document developed for use by third party payers
and hospitals. The UB–92 Form (HCFA 1450)
can be obtained from the Centers for Medicare
and Medicaid Services’ Web site http://cms.hhs.
gov/forms/. Data elements are determined by
the National Uniform Billing Committee (NUBC)
convened by the American Hospital Associa-
tion. This committee maintains the UB–92 data
specification manual that provides detailed
information about coding for the form. More
information can be obtained directly from NUBC

at http://www.nubc.org. The number of UB–92
data elements collected and used to create the
HDD varies from State to State. Access to HDD
is usually restricted by legislation. Agreements
exist within each State about what elements of
HDD are passed to State agencies involved in
health policy and public health. The UB–92
includes a unique patient identifier for a person
that can be used to track re-admission to the
same or different hospitals over time to deter-
mine the course and outcome of injury. Unfor-
tunately, there is frequently strict language in a
statute or a memorandum of understanding that
prohibits release of patient identifiers in the
HDD abstract prepared for agencies.

The HDD abstract is usually made available on
a quarterly or annual basis, which limits its use
for timely case investigation. Health depart-
ments may have to pay for access to this data
set. However, the HDD can be useful for deter-
mining whether the surveillance system is
capturing the most severe cases of pesticide
poisoning (that is, those requiring inpatient
hospital care). Some States receive more timely
HDD reports. For example, a revision to the
New Jersey code for surveillance of hospitalized
occupational and environmental conditions
specifically requires reporting of notifiable
occupational and environmental diseases and
poisonings by hospitals using electronic HDD
within 30 days of discharge. The rule also
allows the program to request additional infor-
mation in writing [New Jersey Department of
Health 2000]. The same search strategy that is
used for emergency logs or workers’ compen-
sation data, using ICD9 and ICD10 codes, can
be used for HDD.

3.10 LABORATORIES

Clinical laboratories may collect specimens
and conduct analyses for pesticides and metabo-
lites in a variety of human or animal biologic

http://www.nubc.org
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media. The most common laboratory tests related
to pesticide exposure are measurement of plasma
pseudocholinesterase or red blood cell acetyl-
cholinesterase levels, which are tests of
cholinesterase inhibition. These tests may be
conducted by hospital laboratories, local clini-
cal laboratories, or referral laboratories. Other
less frequently conducted tests include detec-
tion of pesticides (e.g., organophosphates) or
their metabolites in blood or urine. In most cas-
es, these other tests are conducted only by
referral laboratories. Reporting rules vary by
State about whether reporting is required from
the physician ordering the test, the laboratory
responsible for sample collection, or the labora-
tory conducting the test.

There are many complexities to interpretation
of cholinesterase inhibition. A review of this
topic appears in California’s guidelines for
monitoring workers exposed to cholinesterase-
inhibiting pesticides [California EPA 2002],
which are available at the following URL:
http://www.oehha.org/pesticides/programs/Help
docs1.html. Among the complexities is the
wide normal range. Therefore, someone with a
high normal baseline can have substantial
cholinesterase inhibition and still have a level
within the normal range. In addition, there are
several different methods for conducting the
tests, and all are subject to variability between
and within laboratories. Cholinesterase tests
may also be ordered to determine how a patient
will respond to certain muscle relaxants used in
surgery. This means that a depressed choline-
sterase may be totally unrelated to pesticide

exposure. One option, discussed by several States
but not yet implemented, is requesting labora-
tories to indicate on the laboratory request form
whether pesticide exposure is the reason for the
test. This information would help surveillance
programs and laboratories target resources
toward pesticide-related laboratory test results.

The establishment of mandatory medical moni-
toring for workers exposed to cholinesterase-
inhibiting pesticides coupled with a require-
ment for laboratory reporting is another
approach that can be used. California and
Washington are the only States that have
mandatory requirements for such medical mon-
itoring. The California Administrative Code,
Title 3, Section 6728, requires medical supervi-
sion by a licensed physician for agricultural
workers exposed to acute toxicity category 1 or
2 cholinesterase-inhibiting pesticides for 7 or
more days in any 30-day period. Included with
the code requirements is an extensive set of
guidelines for physicians conducting medical
supervision of these workers [California EPA
2002]. Washington State adopted a regulation
effective in February 2004 that requires cholin-
esterase testing for some workers [Washington
State Department of Labor and Industries 2003].
States considering laboratory reporting and/or
requirements for medical monitoring of workers
exposed to cholinesterase-inhibiting pesticides
should review the findings of the California pro-
gram [Ames et al. 1989]. An examination of
this issue was conducted by an advisory com-
mittee in Washington [Washington State
Department of Labor and Industries 1995].

http://www.oehha.org/pesticides/programs/Helpdocs1.html
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4.1  INTRODUCTION

T his chapter addresses some specifics
of documenting PPSP procedures,
including data collection and data

management. Developing case investigation
procedures, forms, and a data management system
are important aspects of surveillance system
design. (Case investigation procedures are covered
in Chapters 5, 6, and 7.) If the appropriate
information is not routinely collected, keyed,
analyzed, interpreted, and disseminated, the
goals of surveillance will not be realized. To
some extent, the level of resources available to
the program will dictate the amount of informa-
tion that is routinely collected. 

4.2 DATA STANDARDIZATION

At the outset, we cannot overemphasize the
importance of using the standardized variables
and the standardized case definition. Applying
a standardized format for data collection makes
aggregation of data across States feasible. The
ability to aggregate data is valuable both at the
State and Federal level. Potential users of the
aggregated data include regulatory agencies,
public health policy makers, researchers, pro-
grams conducting worker education, the public,
and the medical community. 

The large number of pesticide products on the
market and difficulties in obtaining case reports
makes the pooling of all available data particu-
larly desirable. The ability to evaluate pesticide
poisoning by product, crops, and geographic
location greatly enhances the ability of States to
evaluate whether limited case reports in their

jurisdictions are reflecting larger problems
linked to the specific uses of a pesticide prod-
uct. Applications for this type of surveillance
data at the national level cover a broad range of
functions. Regulatory agencies can use the
aggregated pesticide poisoning data to guide
the development and amendment of regula-
tions, target enforcement efforts, and evaluate
the effectiveness of current control mechanisms.
Pesticide users, commercial and agricultural
pesticide applicators, and users of consumer
pesticide products would all benefit from addi-
tional information that increases the under-
standing of risks associated with pesticide use.

4.3 DOCUMENTATION OF
PROCEDURES

The processes used to investigate cases, classify
cases, enter and analyze data, provide feedback
to reporters, and disseminate information are
integral to a successful surveillance program.
Documenting these procedures is often relegated
to the bottom of the list of program manage-
ment tasks. While programs can function without
written documentation, it is certainly not advis-
able. Documentation provides guidance to all
staff for a consistent approach to program objec-
tives. Written policies and procedures make it
easier to justify various decisions, including
whether a particular pesticide exposure event
will be investigated. As program procedures
and policies change over time, written docu-
mentation facilitates the identification of those
changes that might influence data analysis find-
ings.  Newly developed surveillance programs are
often dependent on only one or two staff people



who are working on many fronts. It is common
for procedures to be developed and passed
along verbally. Regrettably, if these staff leave
the program, the procedures are often lost and
must be recreated by new staff. For some proce-
dures, a simple, bulleted list will suffice for doc-
umentation; for others, more complete instruc-
tions are desirable. The program should also
maintain an orientation checklist for new staff
to ensure that critical issues are covered in
training. Topics of particular concern that
should be documented include confidentiality,
and safeguards to ensure employee safety and
health when performing investigations.

Procedures should be developed for the follow-
ing activities:

1. Case report management (intake, investiga-
tion, closure, classification, and feedback to
reporters) 

2. Data entry, quality assurance, and control

3. Data analysis

4. Data dissemination

Written policies and procedures should be
developed for protecting the confidentiality of
case report information at all stages of intake,
investigation, and analysis. Examples of PPSP
procedure documentation may be available
through requests to established PPSPs. (Links
to State program offices are in Appendix G
under State PPSP Contact Information.) At lat-
er stages, policies and procedures for archiving
data should also be implemented. These issues
and the use of data to target activities and
develop intervention strategies will be dis-
cussed in Chapters 5 and 6. 

4.4  DATA COLLECTION

The PPSP collects data on each poisoning case,
and these data are organized using variables.

For all variables that are collected, States are
encouraged to use standardized formats.
Recommended formats are listed in Standardized
Variables for State Surveillance of Pesticide-
related Illness and Injury. (Copies of this docu-
ment can be obtained from the NIOSH Web
site, http://www.cdc.gov/niosh/topics/pesticides/,
or by calling 1–800–365–4674.) The standardized
variable format includes variable names, defini-
tions, variable types, widths, and clarifying
comments for variables that are considered
desirable for all States to collect. Core variables
that are critical for States to collect and transmit
to CDC are indicated by asterisks. The vari-
ables are divided into general subject areas.
Within any given subject area, variables are
available that allow States to provide a brief
narrative description about the data. Some
additional discussion and clarification of the
variables are provided below. The nature of the
data collected for this condition usually dictates
that States use a relational file structure and not
a flat file structure. 

44..44..11  SSTTAANNDDAARRDD VVAARRIIAABBLLEESS TTOO BBEE
CCOOLLLLEECCTTEEDD BBYY PPPPSSPPSS

44..44..11..11 AADDMMIINNIISSTTRRAATTIIVVEE AANNDD

DDEEMMOOGGRRAAPPHHIICC VVAARRIIAABBLLEESS

The variables in this category include informa-
tion about the source(s) of the report, relevant
dates, event identifiers, county and State of
exposure and residence, sex, age, Hispanic eth-
nicity, and race. These variables are used to
describe the demographic characteristics of
cases, track the geographic distribution of cases,
and ensure that cases and events are linked
without duplications. Not all of the variables
needed at the State level are included in the
standardized variable document (e.g., personal
identifiers and addresses of the cases). However,
these and other identifying and tracking vari-
ables are captured in the SPIDER database pro-
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gram. Note that race is not captured in the stan-
dard format currently recommended by CDC,
since the CDC recommended format makes col-
lection and analysis of race information more
complex for persons who are multiracial. The
race variable found in the standardized variable
document is structured according to the CDC
standard in effect at the time the document was
initially developed and is considered easier to
use by participating States. 

44..44..11..22    OOCCCCUUPPAATTIIOONN AANNDD IINNDDUUSSTTRRYY DDAATTAA

Coding of the occupation and industry of an
affected individual can be accomplished by
using one of several different standard coding
systems.  Codes for occupation can be based
either on U.S. Bureau of Census (BOC) codes
[NCHS 2003] or the 2000 Standard Occupational
Classification (SOC) codes [OMB 2000].
Codes for industry can be based upon BOC
codes [NCHS 2003] or North American
Industry Classification System (NAICS) codes
[OMB 1997]. Note that industry and occupa-
tion codes are periodically updated, with the
BOC codes being revised every 10 years for
use with the decennial census.  The current
BOC codes were used on the 2000 U.S. Census
occupation and industry data, and these codes
are referred to as the 2000 BOC codes.  The
2000 BOC occupation and industry codes are
based on, but are not identical to, the 2000 SOC
and  NAICS codes [OMB 2000], respectively.
BOC codes are always 3-digit codes and there-
fore cannot provide the detailed industry coding
provided by NAICS (which can code to 6 digits)
nor the detailed occupation coding provided by
SOC (which can also code to 6 digits). The
NIOSH SENSOR-Pesticides Program recom-
mends using the BOC codes for occupation and
industry.  This is because the number of work-
ers in each of the BOC industry and occupation
codes is available from Current Population

Survey (CPS) data.  CPS data can be used as
the denominator to calculate rates of illness by
industry and occupation.  Although having all
States use the same industry and occupation
codes will facilitate the aggregation of data
across States, States should choose the coding
system that best suits their needs. Whichever
coding system is chosen, States should use that
system's most up-to-date codes. 

Crosswalks are available to convert the NAICS
codes into 2000 BOC industry codes, and to
convert 2000 SOC codes into the 2000 BOC
occupation codes. In order to convert industry
and occupation data that may have been coded
using older coding schemes, crosswalks are
available to convert the 1990 BOC industry
codes into the 2000 BOC codes and NAICS
codes, and to convert the 1990 BOC occupa-
tion codes into the 2000 SOC codes and 2000
BOC occupation codes. All can be accessed at
http://www.census.gov/hhes/www/ioindex.html.    

Training on how to code occupation and indus-
try is available periodically through the National
Center for Health Statistics.  This training usually
covers all of the major occupation and industry
coding systems. 

44..44..11..33    EEXXPPOOSSUURREE DDEESSCCRRIIPPTTIIOONNSS

The variables in this subject area help charac-
terize the exposure. They describe the type of
exposure (drift, direct spray, indoor air, contact,
etc.), route(s) of exposure, whether the exposure
was intentional, the person’s activity at the time
of exposure, and PPE worn by the exposed per-
son. They also capture information about the
equipment used to apply the pesticide, what the
intended target of the application was, where
the pesticide was being applied, and where the
person was located when exposed (e.g., farm,
nursery, home, school, manufacturing facility, etc.).

CHAPTER 4 DATA COLLECTION AND MANAGEMENT
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44..44..11..44    CCHHEEMMIICCAALL IINNFFOORRMMAATTIIOONN

This section records information about the
pesticide products associated with the exposed
person’s illness or injury. The system is not
designed to capture information about non-
pesticidal products such as fertilizers and adju-
vants. Pesticide product information provided in
SPIDER is adapted from the EPA Pesticide
Product Information System (PPIS). This
system can be accessed from the web at http://
www.epa.gov/opppmsd1/PPISdata/index.htm.
It is available in a searchable format on the Web
site maintained by CDPR at http://www.cdpr.ca.gov. 

States are strongly urged to collect sufficient
data to permit full identification of the pesticide
product whenever possible. However, at a min-
imum, pesticide functional class and product
chemical class must be collected. This is in
recognition that sometimes only minimal expo-
sure information is available.

44..44..11..55    HHEEAALLTTHH EEFFFFEECCTTSS DDEESSCCRRIIPPTTOORRSS

This set of variables captures information
about biological monitoring, medical diagno-
sis, pre-existing conditions, whether the person
died, signs and symptoms, type of care
received, and whether the person lost time
from work or regular activities.

44..44..11..66 IINNVVEESSTTIIGGAATTIIOONN FFIINNDDIINNGGSS

These variables include enforcement agency
findings, plus case investigation findings from
the agency managing the surveillance program.
Some variables are also specifically related to
the Worker Protection Standard (WPS). The
WPS variables address whether

the incident involved re-entry into an area,
field, or greenhouse treated with pesticide

the worker had been informed of the re-entry
interval for the treated area

(See Section 5.8.1 for more information
about WPS.) In addition, a variable captures
information about whether the product label
was followed.

44..44..11..77 CCAASSEE CCLLAASSSSIIFFIICCAATTIIOONN

These variables collect information about the
components of the final case classification
using the Case Definition for Acute Pesticide-
Related Illness and Injury Cases Reportable to
the National Public Health Surveillance System
(NPHSS) described in Chapter 7 and provided
in full in Appendix D. There is also a variable to
record a separate case classification using either
a separate State classification matrix, or to
override the NIOSH classification matrix. For
cases meeting the definition for reporting to the
NPHSS, an additional component of case
classification is a severity score of the illness/
injury. 

44..44..22 OOPPTTIIOONNAALL VVAARRIIAABBLLEESS

The variables in the standardized variable list
that are not marked as core variables are all
considered important, but are ones that some
States may choose not to collect because of
resource limitations. States are urged to collect
as many standardized variables as possible. As
already mentioned, the standardized variables
include only those variables needed for nation-
al aggregation of data. Additional variables are
needed for States to track and manage cases.
Examples of some of these variables include
personal identifiers; address and telephone
number of the exposed person; name, address,
and telephone number of HCP(s); laboratory
sample tracking and results information for
environmental and biological specimens; and
information about animals (pets, livestock, and
wildlife) affected by pesticide exposure. PPSP
may want additional flags for particular types
of cases that are of interest or concern at the

http://www.epa.gov/opppmsd1/PPISdata
http://www.epa.gov/opppmsd1/PPISdata
http://www.cdpr.ca.gov


State level. Some but not all of these variables
are captured in the SPIDER database.

The SPIDER system does not provide a track-
ing system to determine what information has
been sent to or received from providers, indi-
viduals, and partner agencies. Developing a
generic tracking system that would meet all
States’ needs is not feasible since the investiga-
tion and regulatory process is so different with-
in each State. It is important for each PPSP to
develop its own system for tracking cases. A
tracking system can help to ensure that investi-
gations are timely, that all necessary case infor-
mation and medical or confidential information
releases are obtained, that regulatory agency
referrals and reports are received, and that
appropriate feedback is given to relevant indi-
viduals, HCPs, employers, contract pesticide
applicators, and partner agencies.

44..44..33 IINNTTRROODDUUCCTTIIOONN TTOO TTHHEE SSPPIIDDEERR
PPRROOGGRRAAMM

The SPIDER program is a data manager for
collecting, managing, and reporting pesticide
illness and injury data. Designed for NIOSH by
the New York State Department of Health, the
Program prepares data in the proper format for
transmittal to NIOSH, and provides some pre-
programmed reports used by PPSPs and
NIOSH. The software was created using
Microsoft Visual FoxPro, Version 5.0c, and Visual
ProMatrix 5.0c. You do not need to purchase
these products to run SPIDER [New York State
Department of Health 1997]. Although addi-
tional reports can be created within SPIDER,
more complex data analysis will require statis-
tical analysis software (SAS).

System requirements for running SPIDER:

Any IBM®-compatible computer with an
80486DX processor or higher.

32 MB RAM; 64 MB RAM recommended.

A hard disk with 150 megabytes of free
space. This will grow as cases are added.

A 3 ½" floppy drive and a CD-ROM drive.

VGA or higher resolution monitor running
at 256 colors or more. SVGA (600 x 800) or
XGA 1024 x 768) recommended.

Microsoft Windows 95. (This is a minimum
requirement. SPIDER also runs on more
current systems, e.g., Windows 2000, NT4,
and XP.)

Installed Windows fonts: Arial, Courier
New, and Times New Roman.

A mouse is very helpful but not required.

This system can be installed on a local area net-
work (LAN) for multiuser access. SPIDER
is not equipped to upload cases reported
electronically.

OTHER OPTIONS FOR A SURVEILLANCE
DATABASE

Some States have chosen not to use SPIDER,
and have developed their own data systems for
collecting information about pesticide-related
illness and injury. If a State decides to develop
its own database system and wants the ability to
easily compare data with other States, and to
contribute to national data, it is important to
follow the standardized variable formats. It is
equally important to contact NIOSH when
developing a surveillance database to ensure
that your system will readily transmit the nec-
essary data in the desired format, and that you
have the current version of the standardized
variables. Some States have experienced prob-
lems incorporating chemical information into
their databases in a way that will permit aggre-
gation with data from other States. NIOSH may
be able to provide assistance to ensure that
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chemical product data are collected and trans-
mitted in a standardized fashion.

If a system other than SPIDER is used, the system
should include documentation that describes
the database, including a data dictionary, file
structure, and table relationships. There should
be written procedures for installation, opera-
tion, and maintenance of the system including
how to backup the system.

4.5  DATA MANAGEMENT

This section provides a brief overview of the
elements needed for data management. It is
provided as a reminder to new PPSPs that these
are issues and elements that must be included in
any data gathering program. For in-depth infor-
mation about data quality assurance, data quality
control staff should refer to the broad range of
published literature and training programs
available on this topic. 

44..55..11 GGEENNEERRAALL GGUUIIDDEELLIINNEESS FFOORR
DDAATTAA MMAANNAAGGEEMMEENNTT

The importance of documenting surveillance
procedures has already been emphasized.
Procedures for entering reports into the data
system, mechanisms to prevent duplicate
entries, and management of discrepancies in
information when a report is received from
multiple sources should all be documented.

Having protocols for case triage and manage-
ment, along with routine daily or weekly
review of open cases will help ensure that data
collection is complete and timely. Staff must be
trained to have a clear understanding of the pro-
cedures and to strive for complete and accurate
data. A clear procedure (e.g., a written protocol
or an assigned coding administrator) should be
in place to ensure that narrative data coding,

interpretation of medical information, and pesti-
cide product identification are performed in a
consistent manner. There should be a system to
monitor the quality of data entry to ensure the
results comply with acceptable error rates. Staff
should receive feedback on their data entry per-
formance.

The SPIDER system contains many automated
edit checks, as well as an audit trail, error
reports, and missing data reports. If an alternative
system is used, it should contain edits for miss-
ing data and errors (e.g., the program should
identify codes that are outside acceptable
ranges and illogical date sequences). Checks
for duplicate records, blank records, orphaned
data, and other anomalies created by changes in
relationally linked data should also be part of
the system. 

44..55..11..11    CCOONNFFIIDDEENNTTIIAALLIITTYY AANNDD SSEECCUURRIITTYY

The PPSP must develop systems for maintain-
ing the confidentiality of hard copy and elec-
tronic records. Confidentiality procedures should
be in writing to ensure that staff are clear about
these procedures. Staff must understand the
procedures and follow them routinely.  Staff
must also know whom to contact with ques-
tions. Records containing confidential informa-
tion should be kept in locked file cabinets.
Electronic systems should have passwords, and
access to the system should be controlled.

44..55..11..22    SSYYSSTTEEMM BBAACCKKUUPPSS

The administrator of the data program should
establish written protocols for data system
backup. Typically, there is a daily backup of
data entered or edited during that working day;
there should be a routine weekly or monthly
backup as well. Safeguards for virus protec-
tions should be in place and routinely updated.
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44..55..11..33    TTRRAANNSSMMIITTTTIINNGG DDAATTAA TTOO NNIIOOSSHH

Annually, NIOSH assembles an aggregated
database using data provided by participating
PPSPs in the United States. In the past, NIOSH
has requested that these data be provided by
May 1. This gives the States a 4-month lag
period from the end of the calender year to
close out cases reported during the previous
year. Grants and cooperative agreements
awarded by NIOSH to fund PPSPs usually
require this data sharing. PPSPs that receive no
funding from CDC share their data voluntarily.

For SPIDER-using States, transmittal of data is
relatively simple. These States need to ensure
that their data are complete and then use the
Export to NIOSH file command to prepare a

zipped data file that can be transmitted to
NIOSH. States not using SPIDER should con-
tact NIOSH during development of their data-
base system to discuss data transmittal issues.
(Call 1–800–356–4674 or see http://www.cdc.gov/
niosh/pestsurv/default.html.) All personal identi-
fiers are stripped from the data before transmis-
sion to NIOSH.

Pooling surveillance data to create an aggregated
database permits the creation of knowledge to
prevent and control acute pesticide-related ill-
ness and injury. The aggregated database is
shared with contributing PPSPs, NCEH, and
EPA. Once data are checked for quality, accuracy,
and absence of personal identifiers, it is made
available for public access.
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5.CASE INTAKE AND FOLLOW-UP

5.1 INTRODUCTION

This chapter pertains to surveillance
systems whose case ascertainment
relies on reports from HCPs, workers’

compensation records, PCCs, referral agencies,
affected persons, and laboratories. It describes
some of the processes and issues associated
with case report intake and follow-up. Inves-
tigative procedures for cases may differ slight-
ly if long delays exist between time of exposure
and receipt of the report, as is often the situa-
tion with cases identified via review of work-
ers’ compensation data. Timeliness of reports
and the PPSP’s response can impact the avail-
ability of persons for interviews, exposure site
conditions, and the feasibility of sampling or
collecting physical evidence. Extensive travel
time for PPSP or enforcement agency staff to
reach an exposure site can also have an impact
on the amount of information that is available
and therefore the outcome of a site investigation. 

The guidelines provided in this chapter are
designed for PPSPs without enforcement juris-
diction over pesticide manufacture, use, or
disposal. In most States, another agency (e.g.,
agriculture) is charged with enforcement. These
enforcement agencies have guidelines for identi-
fying violations of pesticide statutes or rules.
The inspection procedures and manuals used by
these agencies are valuable references for nonen-
forcement investigators. Surveillance program
staff are encouraged to use these manuals as
reference guides. It is also helpful for surveil-
lance program staff to accompany enforcement
program staff on one or two inspections as an
observer to gain a better understanding of the
agency’s inspection process. Any State initiat-

ing a PPSP is highly recommended to visit a
State with an existing program, and to accom-
pany the host State’s staff on a site
investigation, if possible.

5.2 OVERVIEW OF THE CASE
INVESTIGATION
PROCESS

The case investigation process includes all case-
related activities beginning with case intake and
ending with the case being prepared for case clo-
sure. The main goals of the case investigation
process are as follows:

Obtain sufficient follow-up information to
determine whether the reported illness/
injury meets the case definition of pesticide-
related illness and injury.

Provide information to the affected persons
and/or their HCPs for case management and
prevention.

Provide prevention information and recommen-
dations to the worksite (employer/workers) where
the exposure event occurred.

Determine if aspects of the exposure scenario
require additional broader public health
intervention.

Disseminate information about the hazard
and relevant prevention measures.

The level of action taken on each goal will
depend on the chosen expertise and emphasis of
the PPSP. Case follow-up includes the following



Initial screening and triage of reports to
determine whether they meet criteria for
inclusion in the surveillance system

Interviews with the affected person(s)

Review of medical records, if available, and
interview of HCPs, if needed

Interviews with the applicator, employer,
and/or owner

Obtaining additional pesticide chemical
information, as needed

Identification of other exposed and affected
persons

Notification to the local health department,
if necessary or required

Notification to NIOSH and EPA, if necessary

Referrals and interagency coordination for
additional follow-up and investigation

Final case review for completeness of data
and collection of any additional missing
data, if feasible

The initial case follow-up may be all that is
needed to investigate a particular report. Other
times, a report will meet the program’s criteria
for a site inspection by PPSP staff or a cooper-
ating agency. Elements of the site inspection
can include

Environmental pesticide sampling

Site evaluation

Contacts with pesticide product manufacturers
or equipment manufacturers

Additional interviews

Referrals and interagency coordination for
additional follow-up and investigation

Final case review for completeness of data
and collection of any additional missing
data, if feasible

Regulatory action, if warranted, and/or rec-
ommendations for prevention

Case closure and classification involve:

Evaluating whether information about the
case is complete

Assigning the case a classification category
based on the standardized case definition

Feedback to the reporter, HCP(s), affected
person(s), and the worksite if appropriate

Determining if the case warrants further
efforts in terms of preventive intervention
and dissemination of information

Note: Closure and classification may be provi-
sional if a long time lag is expected for the final
regulatory disposition of the investigation.

This chapter covers the case follow-up process.
Site inspection, case closure, and classification
are covered in subsequent chapters. The exact
order of these steps may vary according to
program protocols and the availability of infor-
mation. A flow diagram of the case investiga-
tion process, similar to the example shown in
Figure 5.1, can be helpful for program staff,
and for explaining the process to partner agen-
cies and the public.

5.3 INITIAL REPORT INTAKE
(COMPLAINT
EVALUATION)

This step in report management includes the
collection of basic information about the affected
person to determine whether the report meets
criteria for additional investigation. This stage
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may include follow-up with the informant to
determine if a pesticide exposure occurred and
if temporally-related health effects developed.
Depending on the source of the report, basic
demographic and exposure information may be
received in writing, by telephone, or in elec-
tronic format. Initial screening and intake may
be conducted by support staff as long as a struc-
tured format is followed. The program adminis-
trator needs to determine if the program should
log and track informational calls and/or reports
that are screened out as unrelated to pesticide
exposure. Collection of this information requires
more work, but it provides a good measure of
both service provided to the public and pro-
gram workload. The step-wise procedures for
logging in and assigning cases should be docu-
mented in a procedure manual. (A sample
tracking form is included in Appendix C.) If
multiple staff members are involved in case
investigations, it is helpful for these staff to
meet daily to ensure that individual reports that
are part of a large exposure event are not being
evaluated as separate events. Also, a weekly
meeting to thoroughly review ongoing investi-
gations will help provide structure to investiga-
tions, develop consistent program procedures,
and prioritize investigations.

Simple questions asked during an initial report
intake will help determine whether the person
may have been exposed to a pesticide as
defined by PPSP. These questions may seem so
obvious that there is a risk they will not be
asked for fear of insulting the person reporting
the potential case. For example, early screening
may exclude case reports by asking if symp-
toms began before the exposure of concern.
The temporal relationship between pesticide
exposure and symptom onset is critical.

Rapid identification of the chemical involved will
allow staff to determine whether the chemicals

fall within those covered by the PPSP. For
example, a report may involve exposure to a
disinfectant and these exposures might be
excluded from the particular surveillance sys-
tem. (Note: If a State does not collect these cases,
the person can still be referred to the EPA prod-
uct manager for the particular product. See
Appendix G for information about databases
that include product information and EPA con-
tacts.) Other exposures that may be excluded
from the PPSP are fertilizers, fire retardants,
cleaning agents, and other nonpesticides.

It is always important to ask where the person
was relative to the site of the suspect applica-
tion about which they are concerned (e.g., did
they actually see the plane or helicopter spray-
ing versus just hear it in the area). This type of
information may allow rapid screening of the
call to determine what level of investigation is
needed. For example, it is often possible to
determine whether an aerial application was
being conducted in the vicinity by making a
few telephone calls, and if so, where it was
done and what chemical was applied.

5.4 CASE FOLLOW-UP
INTERVIEWS

Interviews of affected persons should be as
structured as possible to ensure that all perti-
nent information is collected in an efficient and
consistent manner. Interviews may be done by
telephone or in person. PPSPs should use a
structured questionnaire or data collection form
for all cases. Appendix C contains examples.
Interviews of affected persons can be time-
consuming. Staff should be trained to allow
persons some time to voice concerns about
their exposure but to control the interview and
obtain the information needed to evaluate the
exposure and illness. The interview should con-
clude with the interviewer summarizing the key
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data elements with the interviewee to be sure
the interviewer has an accurate understanding
of the events surrounding the exposure.

The person, HCP, or agency reporting illness
should always be asked if there are additional
affected persons. The PPSP may ask the index
case or sentinel provider for contact informa-
tion about other affected persons, or ask to have
them contact the PPSP directly. This is impor-
tant to ensure that all exposed ill persons are
decontaminated and obtain needed medical
care, as well as to ascertain the magnitude of
the exposure incident. Cases may also be iden-
tified retrospectively and linked to a single
exposure event by searching some of the data
sources described earlier in Chapter 3. The pro-
cedures for following up on other affected per-
sons may be governed by State rules about
medical confidentiality. The level of effort
expended to find additional cases must be
weighed against the severity of illness, the like-
lihood of ongoing exposure, and the measures
required to protect the confidentiality of the
index case. Events that occur either in an unsta-
ble work environment (e.g., farmworker crew
exposures) or involve a combination of public
and worker exposures (e.g., retail establish-
ments) require a prompt site evaluation to effi-
ciently obtain information about additional
cases beyond the index case. More stable work-
places can be followed up through telephone
interviews.

55..44..11    AAFFFFEECCTTEEDD PPEERRSSOONNSS

The affected person should be interviewed,
whenever possible. The only exceptions are
when the exposure is reported to be an inten-
tional self-exposure (these interviews can be
sensitive and are likely to produce little useful
information) or the person is a minor. Interviews
of minors should be conducted only with the
permission of the parent or guardian. 

The main purposes of these interviews are to

Elicit information about the pesticide expo-
sure and resulting illness or injury.

Determine what factors caused the exposure.

Provide information to help prevent ongoing
or future exposures.

Obtain HCP contact information if care was
sought and this is a self-report.

Ascertain if others are at risk.

PPSP staff should be aware that some nonoccu-
pational case reports might involve pesticides
exposures resulting from child neglect or
abuse. The program should have guidelines for
evaluating these situations and ensuring that
appropriate agency referrals are made and
properly documented.

It is important that PPSP staff be sensitive to
concerns affected persons may have about pos-
sible repercussions from an investigation of
their exposure. Renters may fear loss of hous-
ing if there is an investigation of a pesticide
application made by a property owner. All
occupational exposures may bring concerns
about job loss. Immigrant workers may have
additional concerns about immigration status
and language difficulties understanding the
investigation process.

Follow-up can be difficult if affected persons
cannot be contacted by telephone. In-person
interviews with such affected persons may be
reasonable if the PPSP has regionally located
field staff trained to investigate cases (affiliated
with the State or local health department), or
has a contractual relationship with locally
based interviewers.

Note: If biological specimens are collected as
part of the case investigation process, care must
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be taken to fully inform the affected persons
what the specimens will be tested for and who
will receive the results. This is particularly
important since persons may be concerned that
blood or urine specimens might be tested for
drugs and alcohol, and that results could be giv-
en to employers or police.

When interviewing migrant workers, keep in
mind that they might not remain in the area for
an extended period. Those who are ill or injured
may choose to leave the area and return to their
stable home base for medical treatment; indeed,
they are sometimes encouraged to leave by
their employer or coworkers. It is helpful to get
a permanent address for the migrant worker in
order to inform them of the investigation
results. Interviews involving occupational expo-
sures should include evaluating the potential for
take-home exposures (e.g., ask if the exposed
person removes contaminated clothes and washes
contaminated skin before returning home). 

When interviewers are trained, it is important
to emphasize issues of cultural sensitivity as
well as proper techniques to avoid introducing
bias into the interview process. These issues
should also be considered when developing
questionnaires. Many social science texts are
available that contain guidance on interviewing
techniques. One such text with an in-depth
discussion of interviewing and the use of ques-
tionnaires from an anthropologic/ethnographic
perspective is Research Methods in Anthropology:
Qualitative and Quantitative Approaches, 3rd
edition [Bernard 1995], particularly Chapter 9
“Unstructured and Semistructured Interviewing”
and Chapter 10 “Structured Interviewing: Ques-
tionnaires.” For a brief overview of epidemio-
logic issues associated with interviewing, see
Hartge and Cahill [1998]. Appendix B of the
Federal Insecticide Fungicide and Rodenticide
Act (FIFRA) Inspection Manual also contains
useful guidance on interviewing techniques
[EPA 2002]. Since migrant farmworkers may

feel more vulnerable because of concerns about
job loss and deportation, resources on applica-
ble cultural issues (including a link to a bibliog-
raphy on farmworker living and working
conditions) are provided in Appendix G.

When investigating a cluster of illnesses at a
fixed worksite, school, residential institution, or
a situation involving an exposed group of agri-
cultural field workers, interview as many of the
exposed persons as feasible. This will help to
determine the range of symptoms, circum-
stances associated with symptoms, and circum-
stances that may have protected asymptomatic
persons. If exposed persons received emer-
gency decontamination or were transported to
an emergency care facility, the investigator
should also determine whether any of the emer-
gency care providers were exposed and became
symptomatic. If so, these persons should be
included in case follow-up.

Be aware that some reports of pesticide-related
illness may involve exposures and illnesses
among large groups where the illnesses are
ongoing and the source of exposure is unclear.
(For example, a non-agricultrual workplace
receives routine pesticide applications, is locat-
ed near an agricultural operation, and a group
of persons report ongoing or sporadic illnesses
that are not associated with a specific pesticide
application.) The investigative approach may
be similar to that used in other noninfectious
disease clusters. For instance, protocols for
evaluation of indoor air complaints are particu-
larly useful for these types of investigations
[EPA/NIOSH 1991]. Staff should also be famil-
iar with literature on epidemic psychogenic ill-
ness and ensure that the investigation process
does not negatively influence the dynamic
among the exposed persons [Alexander and
Fedoruk 1986; Guidotti et al. 1987; Cole et al.
1990]. In some situations, it is useful to exam-
ine the incidence of symptoms in a control pop-
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ulation of similar demographics. This approach
has been used when investigating illness in
school children and staff [Heumann 2000].

Particular care must be taken to accurately
record identifying information when investigat-
ing clusters of illness among farmworkers or
school children. Hyphenated last names and
multiple names found in some cultures may
result in duplicate cases, especially when the
names are presented in differing orders. Also
note that with hyphenated names, sometimes
only one name will be recorded. Careful collec-
tion of name, age, date of birth, and addresses
will help to avoid duplicate entry of cases
reported from multiple sources.

55..44..11..11    CCHHEEMMIICCAALLLLYY SSEENNSSIITTIIVVEE PPEERRSSOONNSS

Chemically sensitive persons may ask the
PPSP for recommendations to prevent pesticide
exposure. In some States (e.g., Florida,
Louisiana, and Washington), the DA maintains
a registry of residents who require notification
before pesticide applications are made near
their homes. To be placed on the registry in
Florida, a person must provide a note from his
or her physician and must pay an initial regis-
tration fee and an annual renewal fee. Those on
the registry are notified at least 24 hours before
any relevant pesticide application in the vicini-
ty of their property. Notification can be made by
telephone, mail, hand delivery, or in person. The
Florida statute appears at: http://www.flsenate.
gov/welcome/index.cfm (see Title XXXII,
Chapter 482, Section 2267). Given that these
registries can help chemically sensitive persons
avoid potential pesticide exposures, it is recom-
mended that the PPSP determine if their State
has such a registry. In States without a registry,
some chemically sensitive persons have established
pre-notification agreements. Pre-notification
agreements are informal and involve a request

to neighbors to provide sufficient notification
before application of any relevant pesticides.

PPSPs will occasionally receive reports from
chemically sensitive persons who claim they
were poisoned by pesticides. If such a claim is
for a substantial exposure, the person’s com-
plaint to the State DA may result in an investi-
gation. These investigations often include
sample collection to determine the presence of
residual pesticide, which if detected may cause
the DA to take action against the pesticide
applicator (e.g., verbal or written warning for a
first violation). Involvement of the DA can help
to favorably change the behavior of the pesti-
cide applicator, whether a neighbor or commercial
operation. 

55..44..22    HHCCPPSS

A telephone report received from an HCP’s
office can provide more information than a
written or electronic report. However, a tele-
phone report may be incomplete if the person is
still symptomatic or undergoing testing and/or
treatment. If the patient is still present at a clin-
ician’s office when the report is made, you have
an excellent opportunity to provide assistance
to the HCP, such as tracking down information
about the pesticide product. 

For reports received after the person’s symp-
toms have resolved, follow-up interviews with
HCPs should generally be made only when a
review of medical records does not provide
critical information needed to classify a case.
During HCP follow-up interviews, provide
opportunities for the clinician to ask questions
or to provide insight into the patient’s exposure.
These interviews should be kept as brief as pos-
sible and be organized so repeated contacts will
not be needed. follow-up calls can be irritating
in a busy clinical setting, especially if they are

http://www.flsenate.gov/welcome/index.cfm
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caused by disorganized data collection. Before
conducting a follow-up interview, be sure to
highlight all questions with missing informa-
tion on the data collection form (or question-
naire) to help ensure that you obtain all of the
information needed. PPSP staff responsible for
contacting HCPs should be trained in medical
terminology and have access to reference mate-
rials on standard diagnostic tests.

Migrant and seasonal farmworkers are mobile
and may not be easily accessible by telephone
for follow-up.  Clinics that serve this patient
population should therefore be encouraged to
report suspected cases while the patient is still
in the office. It is equally important to have
bilingual/bicultural staff or to contract with
interviewers familiar with the worker popula-
tions in your area.

Most programs routinely obtain medical
records of reported cases. Some States have
indicated that having the medical record
request signed by a health department physi-
cian is more likely to yield medical records
than when letters are signed by staff who are
not physicians. To protect patient confidentiali-
ty, information obtained from a medical record
review must be carefully guarded to ensure it is
not released to other agencies cooperating on
an incident investigation. 

55..44..33 TTHHIIRRDD PPAARRTTIIEESS--PPEESSTTIICCIIDDEE

AAPPPPLLIICCAATTOORRSS,,  LLAANNDDLLOORRDDSS,,
AANNDD EEMMPPLLOOYYEERRSS

Interviews with or written requests to third par-
ties for information are commonly part of the
case follow-up process. Third parties can
include employers, pesticide applicators, and
landlords, especially in the event of agricultur-
al exposures involving drift or spray from aeri-
al applications. An exposure scenario might
involve several employers; for example, the

employer of the pesticide applicator, another
employer who contracted for a pesticide appli-
cation, a third employer whose workers in a
nearby field were subjected to drift, and possi-
bly a labor contractor who is the actual employ-
er of the exposed workers. Although third
parties may not be legally required to cooperate
with an investigation, they usually do.

Third-party interviews are often critical in
determining exactly what pesticide the affected
person was exposed to as well as additional fac-
tors that may have influenced the exposure. The
employer or applicator can supply information
about anything unusual about the application.
The applicator should also be able to supply
information about application equipment and
methods, product dilution, mixtures of prod-
ucts, and any adjuvants added. When investi-
gating illness in a crew of field workers or a
stationary workplace, the employer should also
be able to supply names and contact information
of the exposed or potentially exposed workers.

If staff conducting interviews and site inspec-
tions have limited first-hand knowledge of par-
ticular types of pesticide applications, training
them for interviewing pesticide applicators can
be helpful. This could include simulated inter-
views of volunteer applicators using an unscript-
ed case scenario to familiarize the interviewer
with important information–namely, correct ter-
minology, what the application equipment looks
like, and what might go wrong with an applica-
tion. It is helpful to ask these volunteer applica-
tors about past problems they experienced or
observed. Their responses and “war stories” can
provide some clues for areas to home in on dur-
ing an investigation. It is best if the interview is
conducted at a site where the applicator has
access to equipment and record-keeping forms
to help familiarize the interviewer with these
items. Members of the PPSP advisory committee
(see Section 5.9.3) representing various sectors
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of the pesticide industry may be able to assist
with identification of volunteer applicators for
this interview process.

It is important for staff to be carefully trained to
protect the confidentiality of affected persons to
the extent possible. There are clearly times
when complete anonymity of the affected per-
son is not possible, especially when dealing
with a small workplace or investigation of an
application to a residence. If a person is suffer-
ing from mild illness and is likely to be easily
identified if questions are asked (e.g., he is the
only pesticide handler at the workplace), the
PPSP must determine if obtaining the third-par-
ty information is critical. In these situations, it
is important to gain the permission of the ill
worker before contacting the employer. Staff
should be familiar with protections against dis-
charge and employment discrimination provided
to workers by provisions of the Occupational
Safety and Health Act [29 CFR‡ 1903.11c]
(OSH Act) and other State regulations.

5.5 NOTIFICATION OF THE
LOCAL HEALTH
DEPARTMENT

The relationship between the agency housing
PPSP and the local health departments varies
by State. In general, the minimum level of noti-
fication is that all cases received at the State
level are reported within 24 hours to the local
health department, and a brief final summary is
provided when the investigation is complete. If
reports involve multiple persons or a broader
public exposure, the contact should usually be
more in-depth.

In a number of States, local health department
staff are trained to conduct pesticide illness

investigations and may take the lead in some
case investigations. Local health departments
may become involved in investigations involv-
ing large numbers of exposed persons, and
clusters where the cause of an illness cluster is
unclear after a preliminary investigation. Even
if local health department staff do not conduct
full investigations (interviewing clinicians,
exposed persons, etc.), they can be valuable
members of the investigation team by collect-
ing and transporting samples. 

5.6 OBTAINING PESTICIDE
PRODUCT INFORMATION

Ideally, the exposed person, treating HCP, or
another informant will be able to give the PPSP
a product name and EPA registration number.
More commonly, substantial sleuthing may be
required to obtain this information. It is impor-
tant to try to get both the product name and EPA
registration number since some products with
the same or very similar names have very dif-
ferent formulations.  Each product has a unique
EPA registration number, and this can be used
to differentiate products with the same name.  If
the exposed person is not the person who
applied the pesticide, the pesticide applicator
will need to be contacted by the PPSP or a part-
ner agency depending on the program protocols
to obtain pesticide product information. 

The SPIDER database, POISINDEX®, EPA
PPIS database, and the PANNA Web sites are
all good starting points to find information
about a pesticide product’s active ingredients.
Links to some of these sites, and commercial
sites for product labels and material safety data
sheets (MSDSs) are provided in Appendix G.
Note that these databases generally only con-
tain information about active ingredients in the
pesticide formulation (that is, those chemicals
added for the purpose of their pesticidal activity)
and not about inert ingredients. 
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55..66..11 IINNEERRTT IINNGGRREEDDIIEENNTTSS

Pesticide products may contain ingredients that
are considered inert as defined by FIFRA. Inert
ingredients are not included in the formulation
for their pesticidal properties (although they
may possess such activity). In 1987, the EPA
developed a policy to “reduce the potential for
adverse effects from the use of pesticide prod-
ucts containing toxic inert ingredients” [52
CFR 13305]. As part of this policy, inert ingre-
dients were categorized into four lists based on
hazard and priority for testing. All of the inerts
on List 1 (categorized as chemicals of toxico-
logical concern) must be listed on the product
label (see Table 5.1). This categorization is
based on carcinogenicity, neurologic effects,
developmental and reproductive effects, or
adverse ecological effects. Some pesticide
products voluntarily indicate on the product
label the identity of inerts or other ingredients
not on List 1. The use of the term inert is accept-
ed, although EPA now encourages registrants to
use the term other ingredient rather than inert
[EPA 1997]. This policy change is a result of
EPA’s efforts to make the language on pesticide
product labels clearer for consumers. (See
http://www.epa.gov/opptintr/labeling/ for infor-
mation about the Consumer Labeling Initiative.) 

List 2 provides the 95 chemicals currently used
in pesticide products that are considered poten-
tially toxic. These ingredients are undergoing
review to determine whether they should be
moved to List 1 or List 4, described below. This
determination will be based on an assessment
of carcinogenicity, neurologic effects, develop-
mental and reproductive effects, or adverse
ecological effects.

List 3 contains inert ingredient chemicals of
unknown toxicity that are undergoing assess-
ment. List 4 is composed of two lists: List 4A
are minimal risk inert ingredients and List 4B
are those inert ingredients that the EPA has

determined to pose no adverse risks to the envi-
ronment or public health when used in pesticide
products.  Note: Lists 2, 3, and 4 are not includ-
ed here because of their length and more frequent
updating compared with List 1. New inert
ingredients are occasionally added to the lists,
and the EPA issues periodic notices of reclassi-
fication for chemicals that have undergone
review. Lists 2, 3, and 4 and additional informa-
tion about inert ingredients appear at  http://
www.epa.gov/opprd001/inerts/. This Web site
also has links to Federal Register notices that
list inert ingredients removed from all lists but
which may be found in older products associat-
ed with exposure incidents.

Regrettably, product-specific information about
inert ingredients is not readily available to the
public or public health professionals in any
database. Several lawsuits have been filed in an
attempt to require disclosure of inert ingredi-
ents on the product label, but the disclosure is
currently voluntary except for inerts on EPA’s
List 1. The inert ingredients are considered
Confidential Business Information protected
under the trade secrecy provision of FIFRA.
Product MSDSs may contain some information
about inert ingredients. If a PPSP suspects that
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The inert solvents and propellents in aerosol
products can be hazardous. Liquid formula-
tions (emulsifiable concentrates, soluble con-
centrates, liquids, ultralow-volume concentrates,
and solutions) are of greatest concern. The inert
ingredients can include oils, solvents, or alco-
hols, and concentrated (as opposed to ready-to-
use) formulations may contain high levels of
active ingredients. Some liquid formulations
may contain antifreeze to prevent freezing in
storage.

Pesticide dusts are composed of finely ground
pesticide mixed with a dry inert such as ground
clay, talc, or chalk, which functions as a carrier.
These products pose an inhalation hazard, but
the inert ingredients are usually less hazardous.
The inert of greatest concern here is usually silica.
Granular and pellet formulations typically contain
lower amounts of active ingredient bound to a
larger particulate inert carrier such as ground
vegetable material (e.g., corn cob, nut shell),
sand, or clay.

5.7 EVALUATION AND
REFERRAL FOR SITE
INSPECTION OR
ENFORCEMENT

The enforcement agency that receives inspec-
tion referrals varies across States and circum-
stances.  Most often it is the DA; less often the
State occupational health agency, department
of forestry, or department of environmental
protection.  In most instances, the PPSP cannot
conduct an investigation or evaluation without
having some contact with enforcement agen-
cies. Each PPSP must make its own decisions
about referral protocols for investigation by
these agencies. The PPSP should consider sev-
eral issues including confidentiality concerns,
whether other persons are at risk, whether the
exposure is ongoing, the severity of the illness
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an inert ingredient may be implicated in an ill-
ness or injury, the product manufacturer or the
local PCC should be contacted to obtain infor-
mation about that ingredient. Contacting the
manufacturer or the local PCC is usually faster
than trying to obtain the information from the
EPA. Always ask to speak with a manufacturer’s
toxicologist or physician when requesting this
information. You may need to submit a request
via fax to confirm the public health need for the
information. Registrants are required to provide
information about inert ingredients to HCPs
involved in the evaluation of an exposed per-
son. For links to manufacturer and MSDS Web
sites, see Appendix G. Keep in mind that addi-
tional carriers or adjuvants that might have
adverse toxicologic effects may be added by
the pesticide applicator. These carriers and
adjuvants are not registered as pesticides,
although they are designed to be mixed with
pesticide products. Information about carriers
and adjuvants is available from some of the
sources listed in Appendix G. The NPIC Web
site (http://npic.orst.edu/manuf.htm) is an addi-
tional good source of contact information for
manufacturers.

In the event that inert ingredient information is
not available from either the manufacturer or
the local PCC, this information can be provid-
ed by the EPA [40 CFR 2.307]. Currently, this
requires the health department to place a
request on its letterhead (or the letterhead of
another government agency with responsibili-
ties for protecting public health) and fax it to
the Assistant Administrator of EPA’s Office of
Prevention, Pesticides, and Toxic Substances.
The fax number is 202-564-0801.

Inert ingredients are more of an exposure con-
cern for particular product formulation types.
Use of aerosol products can result in exposure
to active and inert ingredients due to the small
droplets dispensed by the pressurized product.



or injury, and whether circumstances suggest
possible rule violations. There should be a sys-
tem for documenting and tracking referrals to
determine the outcome of investigations by the
partner agencies, and to ensure that findings are
disseminated to the appropriate persons and
agencies. It is helpful to have written protocols
that describe the priority system and process for
referral.

When the PPSP makes a referral, a person’s
name is not usually released unless the person
has agreed to the release or agrees to contact the
enforcement agency him- or herself. Case
intake forms should have a place to indicate if
verbal permission has been given to release suf-
ficient information for a referral, and whether
this includes permission to release the person’s
name. PPSP must develop guidelines on when a
written release is required. This issue is usually
of greatest concern for occupational exposures
where workers are concerned about loss of
employment, and nonoccupational exposures
where tenants are concerned about loss of housing. 

The PPSP must decide under what circum-
stances a referral is made to an enforcement
agency without the permission of the affected
person. Exposed workers may be reluctant to
have the PPSP contact their employer or make
a referral to an enforcement agency. When
deciding how to proceed in these situations, the
PPSP must take into account whether others are
at risk, the nature of the exposure, and the
severity of the illness or injury. Affected persons
should be informed both of their rights about
confidentiality, and that some enforcement
agencies may be less able to protect confiden-
tial information compared with the PPSP. 

5.8 OVERVIEW OF AGENCIES
WITH JURISDICTION OF
PESTICIDES

This section outlines the principal agencies typical-
ly involved in regulating pesticide manufacturing,
distribution, use, and disposal at the State level.
As the many entries suggest, a great deal of
variability exists in how individual States man-
age oversight of pesticide use.  There is no uni-
form way that Federal rules are incorporated into
State laws/rules, nor is there consistency in the
State agencies designated to implement or
enforce these laws/rules. (Appendix F provides
an overview of the main Federal rules that
relate to pesticide use and potential exposures.)

55..88..11 FFIIFFRRAA SSTTAATTEE DDEESSIIGGNNEEEESS

The key agency for enforcing most of the rules
mandated by FIFRA varies from State to State.
In most States, the DA functions as the EPA
designee for enforcement of FIFRA. In others,
the department of environmental conservation,
or other similar agency holds that responsibility.
The areas covered by FIFRA include the regis-
tration of pesticide products, product labeling,
licensing of pesticide applicators, the sale and
distribution of pesticides, and proper work
practices for handling pesticides. Rules on the
disposal of pesticides are usually enforced by
the State environmental agency, which will also
be involved in responding to spill events or
events involving pesticide contamination of
bodies of water. 

The part of FIFRA governing proper agricultur-
al work practices is WPS, the provisions of
which are usually enforced by the same State
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agency that enforces FIFRA. Formal agree-
ments designate the primary State agency
responsible for WPS enforcement. Oregon is
currently the only State to delegate WPS
enforcement to a State OSHA program, by
agreement with the Oregon DA. In Washington
State, both the DA and the Department of Labor
and Industries simultaneously adopted identical
WPS rules based on EPA standards. A detailed
description of FIFRA is included in Appendix F.

55..88..22 OOSSHHAA

Twenty-six States/territories operate their own
OSHA program. In most of them, the OSHA
program is a part of the DOL, but in others it
may be part of the insurance division, health
department, or other section of the State gov-
ernment. The groups of workers covered varies
among the different State and territorial programs.
For more information about State programs,
see http://www.osha.gov/fso/osp/index.html. In
States without their own OSHA program, the
Federal OSHA is responsible for regulating
occupational safety and health. Federal OSHA
maintains one or more regional offices in these
other States.

The Federal Occupational Safety and Health
Act contains provisions that relate to pesticide
exposure, including hazard communication,
farm labor housing, field sanitation, agriculture,
fumigants, first aid and emergency services,
and general duty clauses about provision of a
safe and healthy workplace. OSHA also has
responsibility for workers involved in manu-
facturing and formulating pesticides.

State level OSHA programs may have broader
jurisdiction over occupational health issues
related to pesticides. PPSP staff should seek
training and information from OSHA staff in
their State about State rules and agency juris-
diction in this area. 

55..88..33 AAGGEENNCCIIEESS RREESSPPOONNSSIIBBLLEE
FFOORR DDIISSEEAASSEE SSUURRVVEEIILLLLAANNCCEE
AANNDD CCOONNTTRROOLL

Responsibility for surveillance of both environ-
mental and occupational pesticide-related ill-
ness and injury may be in the same office within
an agency, or they may be scattered in different
State agencies and offices. The simplest situa-
tion is one in which they occupy a single office
within an agency. This allows development of
protocols that encompass occupational and
nonoccupational exposures.  In addition, single
exposure events that involve occupational and
nonoccupational cases can be managed by the
same staff. If the two types of cases (that is,
occupational and nonoccupational) are man-
aged in different offices within the same
agency, a central point of contact for all cases is
usually easiest for reporters. This central con-
tact should have well-structured referral and
follow-up procedures. 

Many States participate in a centralized system
established for reporting chemical spills and
releases, called the Hazardous Substances
Emergency Events Surveillance (HSEES) sys-
tem.  Funding to develop and maintain HSEES
is provided by the Agency for Toxic Substances
and Disease Registry (ATSDR).  The PPSP
should make sure it is linked to any HSEES
activities in its State, and receives reports of
events involving human exposures to pesticides. 

55..88..44 OOTTHHEERR SSTTAATTEE AANNDD AADDJJUUNNCCTT
AAGGEENNCCIIEESS

Other agencies that may be involved in case
investigations include the State agencies
responsible for the following:

Environmental regulation (that is, the PPSP
is usually involved with these agencies
when an event includes issues related to dis-
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posal, transport, spills, or other significant
environmental contamination, or releases
into bodies of water, air, or soil),

Forestry (that is, when an event involves
applications to State forest lands), and

Fish and wildlife (that is, when an event
includes harm to fish or wildlife).

55..88..44..11 VVEECCTTOORR CCOONNTTRROOLL DDIISSTTRRIICCTTSS

Vector control districts are responsible for con-
trol of disease vectors at the county or regional
level. They provide public education to help
control breeding of rodents, mosquitoes, flies,
and ticks. They also conduct pesticide applica-
tions to control disease vectors and nuisance
problems caused by the vectors. It is helpful to
have a list of the local districts and information
about what pesticide products they are using.
This will allow the PPSP to contact the appro-
priate district upon receipt of illness reports that
are associated with vector control activities.
The American Mosquito Control Association’s
Web site (www.mosquito.org) has links to affil-
iated mosquito and vector control associations.

55..88..44..22 PPEESSTT CCOONNTTRROOLL BBOOAARRDDSS

Some States have governing bodies involved in
the regulation of nonagricultural commercial
pesticide applications, such as applications by
structural pest control operators. These bodies
can be helpful in case reporting, investigating,
and developing intervention strategies. 

5.9 STATE INTERAGENCY
COORDINATION OF CASE
INVESTIGATIONS

Outlining the most effective structure for inter-
agency coordination is extremely difficult
because the level of cooperation, available

resources, and expertise across State agencies
is not standard. This section discusses several
of the different approaches used to address
interagency coordination. At a minimum, it is
important to know which agencies in the State
have responsibility for the various issues asso-
ciated with pesticide incidents and to have a list
of the appropriate contacts in each of those
agencies.

55..99..11 IINNTTEERRAAGGEENNCCYY AAGGRREEEEMMEENNTTSS

Washington and Texas PPSPs each maintain a
memorandum of understanding between State
agencies for investigation of pesticide poisoning
cases. The agreements set forth formal arrange-
ments among State agencies about communication,
responsibilities, and jurisdiction for investiga-
tion of pesticide-related health complaints. Formal
interagency agreements can be time-consuming
to negotiate and may end up with rigid clauses
that do not provide sufficient flexibility to
address all situations that may occur. Neverthe-
less, they are helpful in clearly stating roles and
responsibilities of agencies and setting a clear
structure for cooperation. The existence of
formal agreements also sets a precedent for
documented cooperation that is easier to main-
tain over time as agency management and
personnel change. 

55..99..22 MMUULLTTIIAAGGEENNCCYY CCOOOORRDDIINNAATTIINNGG

BBOOAARRDDSS

Two States (Oregon and Washington) have created
multiagency boards to establish mechanisms
for coordinating investigations, evaluating data
from investigations, and developing action
plans for pesticide poisoning prevention. These
boards are designed specifically to address
adverse human and environmental impacts from pes-
ticide use and are briefly described below. Web site
addresses for the statutory language establishing
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the two programs are provided in Appendix B.
States interested in pursuing development of
similar boards are advised to contact the Oregon
Pesticide Analytical and Response Center (PARC)
and Washington Pesticide Incident Reporting
and Tracking Review Panel (PIRT) to obtain
annual reports and other information about
these programs.

PARC was established in the early 1970s in
response to public concerns about the health
effects from herbicide spraying conducted by
the forestry industry. The board is composed of
representatives from seven State agencies with
jurisdiction over pesticides or health, a repre-
sentative from the Oregon Poison Center, and
one citizen appointed by the governor. Various
toxicologists within the State university system
are included as consultants to the board. PARC
is designed to centralize reporting of actual or
alleged health and environmental incidents
involving pesticides. It is also designed to
mobilize the expertise needed to investigate
pesticide incidents in a timely manner. The
board examines data to identify trends and
problems, and may make recommendations for
actions to member agencies. The budget for
PARC was eliminated in 2003, but agency
members continue to meet on a regular basis to
discuss investigations and review cases. The
Washington PIRT panel was modeled on the
PARC board but has somewhat broader mandates.

55..99..33 AADDVVIISSOORRYY CCOOMMMMIITTTTEEEESS

If a PPSP does not develop formal interagency
agreements and there is no statutorily mandated
multiagency oversight committee (or board) to
address pesticide use, the program might bene-
fit from developing an advisory committee.
Members of the advisory committee can
include representatives from other partner
agencies, public interest groups (e.g., environ-

mental and public health organizations), agri-
cultural employers, worker advocacy groups,
PCCs, HCP associations, pesticide manufactur-
ers or reformulators with facilities in the State,
and the pest control industry. The committee
should meet two to four times per year. The
meetings are often a source of valuable ideas to
the program. They also provide the PPSP an
opportunity to maintain contact with various
constituencies, apprize them of findings, develop
joint programs for outreach and intervention,
and discuss mechanisms for improving reporting
and investigation. 

5.10 NIOSH, NCEH, AND
EPA

Prompt notification of NIOSH, NCEH (for
nonoccupational cases only), and EPA may
allow those agencies to work with the State
PPSP to prevent additional cases. Guidelines
used to trigger NIOSH/NCEH/EPA reporting
are case reports that involve any of the following:

hospitalization or death from unintentional
pesticide exposure, or

events that involve 4 or more ill persons, or

events that occur despite use according to
the pesticide label, or

events that indicate the presence of a recur-
rent problem at a particular workplace and/or
with a particular employer’s worksites.

Prompt sharing of information with Federal
partner agencies alerts them to possible emerging
problems and may trigger additional investigative
action and assistance to the PPSP. NIOSH may be
notified by contacting the Surveillance Branch,
Division of Surveillance, Hazard Evaluations and
Field Studies at 1-800-356-4674. NCEH may be
notified by contacting the Health Studies
Branch at 404-498-1340. Notification of EPA
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can include contacting both the EPA Regional
Office (see Appendix G) and the Health Effects
Division of EPA in Washington, D.C. (703-
305-7576 or 703-305-5336 ). Ideally, notifica-
tion between the EPA Regional Office and the
PPSP should be reciprocal (that is, the PPSP
should be notified by EPA when EPA learns of
events within the PPSP’s area of jurisdiction).
The EPA Regional Office typically will refer
complaints or reports to the State designee (that
is, the State agriculture department). Establish-
ing routine contact between programs will
make reciprocal notification more likely.
NIOSH and EPA may also assist in mobilizing
the resources of other agencies as needed (e.g.,
to investigate the illegal residential use of methyl
parathion in several States, the EPA regional
offices solicited assistance from NCEH and
ATSDR [EPA 1996]).

5.11 FEDERAL AGENCIES
THAT MAY HAVE A
ROLE OR BE A
RESOURCE DURING
CASE INVESTIGATION

This section describes those Federal agencies
with which the PPSP will likely have the great-
est contact. 

55..1111..11 UUNNIITTEEDD SSTTAATTEESS
DDEEPPAARRTTMMEENNTT OOFF
AAGGRRIICCUULLTTUURREE ((UUSSDDAA))

Several USDA programs can serve as useful
information resources or as partners in education-
al programs. The primary programs pertinent to
pesticide illness surveillance are as follows:

Cooperative State Research Education and
Extension System 

Federal Grain Inspection Service

Animal Plant Health Inspection Service (APHIS)

55..1111..11..11 CCOOOOPPEERRAATTIIVVEE SSTTAATTEE RREESSEEAARRCCHH

EEDDUUCCAATTIIOONN AANNDD EEXXTTEENNSSIIOONN

SSYYSSTTEEMM ((CCSSRREEEESS))

CSREES is a national system based in the land
grant universities and county administrative
units. This system is well recognized in rural
communities, and increasingly in urban areas,
as a source of information and practical classes.
The system maintains agricultural experiment
stations that work with university researchers,
including toxicologists. Programs include
(1) IPM, (2) sustainable agriculture, (3) food
safety, (5) family health, (6) 4-H clubs, and
(7) environmental and water quality programs.
The EXTOXNET system is a resource on pesti-
cide and environmental toxicology sponsored
through CSREES. Local extension agents pro-
vide information about crops, seasonal pesti-
cide use, and particular pest problems in local
areas. They can be valuable resources in under-
standing local agricultural issues. The exten-
sion agents usually specialize in particular
crops and may be a valuable resource in deter-
mining what products are typically used and
can identify the local aerial applicators. The
extension service works with EPA and State
designees to conduct pesticide applicator train-
ing programs. The extension service also offers
programs aimed at youth (e.g., 4-H), farm fam-
ilies, and suburban gardeners. These estab-
lished training programs can be ideal avenues
to disseminate pesticide safety information
from the PPSP. The extension programs also
can be ideal partners for developing and testing
interventions. (More information about exten-
sion programs appears in Appendix G.)

55..1111..11..22 FFEEDDEERRAALL GGRRAAIINN IINNSSPPEECCTTIIOONN

SSEERRVVIICCEE ((FFGGIISS))

FGIS is part of USDA Grain Inspection, Pack-
ers, and Stockyards Administration. It estab-
lishes the methods and standards used to
describe grain quality. FGIS or delegated State
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agencies conduct mandatory export grain
inspections and other nonmandatory programs
for domestic grain commerce. PPSPs will usu-
ally not have much contact with this branch of
USDA unless addressing fumigant exposures to
FGIS grain inspectors, or to the public from
treated grain or vehicles (railcars, barges, etc.,
used to transport grain). 

55..1111..11..33 AANNIIMMAALL PPLLAANNTT HHEEAALLTTHH

IINNSSPPEECCTTIIOONN SSEERRVVIICCEE ((AAPPHHIISS))

APHIS is responsible for conducting activities
aimed at protecting agriculture in the United
States. These activities include securing the
U.S. borders against foreign agricultural pests
and diseases, as well as facilitating exports of
agricultural products. It is also involved with
preventing damage to agriculture from wildlife
(including through the use of pesticides). Addi-
tionally, APHIS is involved in ensuring the
safety of genetically engineered plants and oth-
er agricultural biotechnology products. At the
State level, APHIS works with State depart-
ments of agriculture and health when planning
emergency actions associated with elimination
of foreign pests. Recent examples of these
types of activities include programs to eradi-
cate medfly and citrus canker in Florida, med-
fly in California, and Asian or European Gypsy
Moth in many States. It is important that PPSP
programs work closely with DA and APHIS
contacts on these types of eradication pro-
grams. These eradication programs may require
significant levels of public education and out-
reach activities aimed at HCPs and the public
prior to a pest control operation taking place. It
is extremely important for the various agencies
involved in emergency actions to present the
same risk communication message since differ-
ing messages can weaken public trust and
understanding. If the infestation is a regional
problem, activities may be coordinated with
other States in the region.

When addressing these eradication programs,
the PPSP may choose to add a more active
component to its routine passive surveillance.
There also may be reasons for conducting a
more structured epidemiologic study to address
particular concerns. This might include con-
trolled studies of applicators, or monitoring
emergency room reports for particular illnesses
of concern and comparing illness rates with
background levels [Green et al. 1990; Pearce et
al. 2002]. The volume of calls can increase sig-
nificantly surrounding these types of spray pro-
grams, resulting in a considerable increase in
workload. During these events, PPSPs fre-
quently set up hotline operations to deal with
complaints and questions. In addition, agency
Web sites can serve as valuable sources of
information for the public. Fact sheets and up-
to-date spray schedules and maps can be posted
and updated as frequently as needed in
response to changing conditions (for an exam-
ple, see the New York State Department of
Health Web page on West Nile Virus at 
http://www.health.state.ny.us/nysdoh/west-
nile/index.htm).

55..1111..22 FFEEDDEERRAALL AAVVIIAATTIIOONN

AADDMMIINNIISSTTRRAATTIIOONN ((FFAAAA)),,
NNAATTIIOONNAALL TTRRAANNSSPPOORRTTAATTIIOONN

SSAAFFEETTYY BBOOAARRDD

The agency that investigates airplane accidents
can provide information about airplane acci-
dents involving aerial pesticide applications.
Reports on investigations are available on the
agency Web site (see Appendix C for the address
and instructions on conducting a search).

55..1111..33 UU..SS..  FFIISSHH AANNDD WWIILLDDLLIIFFEE

This agency has responsibilities for protection
of wildlife and may be involved in investiga-
tions of wildlife poisoning. They and their State
partner agencies may work with the PPSP on
analyses to determine whether pesticides are

http://www.health.state.ny.us/nysdoh/westnile/index.htm


implicated in wildlife deaths that may also
involve potential human exposures. The agency
is also active in issues associated with pesticide
use and the Endangered Species Act.

55..1111..44 OOTTHHEERR FFEEDDEERRAALL AAGGEENNCCIIEESS

A number of other Federal agencies, along with
their State counterparts, can be helpful during
some investigations. These agencies will be
discussed briefly because PPSPs will only peri-
odically collaborate with them.

55..1111..44..11 CCOOAASSTT GGUUAARRDD

The Coast Guard will play a role in addressing
exposure incidents involving spills in navigable
waterways.

55..1111..44..22 CCOONNSSUUMMEERR PPRROODDUUCCTT SSAAFFEETTYY

CCOOMMMMIISSSSIIOONN ((CCPPSSCC))

The CPSC may be a useful partner when
addressing issues associated with imported
products, such as insecticidal chalk.

55..1111..44..33 CCUUSSTTOOMMSS BBUURREEAAUU

The Customs Bureau should be notified when
information is obtained about importation of
illegal pesticides (that is, pesticides not regis-
tered for use in the United States).

55..1111..44..44 DDEEPPAARRTTMMEENNTT OOFF

TTRRAANNSSPPOORRTTAATTIIOONN ((DDOOTT))

DOT plays a role in the regulation of interstate
shipping of pesticides and may be a useful con-
tact for exposure incidents involving a shipping
accident or spill.

55..1111..44..55 FFEEDDEERRAALL BBUURREEAAUU OOFF

IINNVVEESSTTIIGGAATTIIOONN ((FFBBII))

The FBI should be consulted when PPSP
suspects malicious use of pesticides, and the
malicious use has potential community or
broad public impact.

55..1111..44..66 FFEEDDEERRAALL RRAAIILLWWAAYY

AADDMMIINNIISSTTRRAATTIIOONN

The Federal Railway Administration may be
involved in situations involving rolling stock
(that is, rail cars anywhere other than in rail
yards or depots that are under OSHA jurisdic-
tion). They will also have a role in addressing
releases of pesticides being transported by rail.

55..1111..44..77 FFOOOODD AANNDD DDRRUUGG

AADDMMIINNIISSTTRRAATTIIOONN ((FFDDAA))

The FDA may be involved with investigations
involving veterinary or pharmaceutical uses of
pesticides, and genetically modified crops with
pesticidal properties.
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6.1 INTRODUCTION

Most poisoning events can be inves-
tigated simply through a tele-
phone interview with the poisoned

subject, combined with additional information
gleaned from medical records and investigation
reports from enforcement agencies. In some
instances, however, a site inspection by the
PPSP may be necessary. The process for initiat-
ing an inspection depends on the agency’s
authority to access the type of site involved.
Section 2.5.1.9 Authority to Investigate discusses
this in more detail.  It’s worth remembering that
site inspections are very resource intensive.

In most States with established PPSPs, investi-
gations are conducted by program staff based in
the centralized State office. The geographic
location of these surveillance programs can
present a significant drawback when conducting
site inspections, since travel can take a signifi-
cant amount of time. In contrast, the Washington
State program has sufficient staff to base investi-
gators in several areas of the State.

Each PPSP must set its own criteria for what
triggers a site inspection, bearing in mind that
specific mandates may need to be followed.
These mandates may be established by a fund-
ing source, the demands of special projects, or
general requirements of the disease reporting
rules in the State. Criteria used to trigger a site
inspection may include the following:

All deaths from nonintentional exposure

All hospitalizations from nonintentional exposure

Four or more ill persons associated with a
single exposure event

An unusual temporal clustering of three or
more reports associated with a particular
pesticide product (especially those newly on
the market), ingestion of pesticide-treated
food, a pesticide device, or a particular
workplace/employer

Incidents involving a pesticide, class of pes-
ticide, type of application, or industry selected
by the surveillance program for special
emphasis

Obtaining the cooperation of the affected per-
sons and the employer or owner of the exposure
site is critical if an inspection is conducted. The
surveillance program must develop protocols
covering whether employers will receive
advance notice prior to inspections. This deci-
sion is usually based on whether the agency has
a clearly mandated enforcement responsibility
for any facet of the State’s implementation of
the Occupational Safety and Health Act (OSH
Act) or FIFRA. If the surveillance program
functions outside those acts, the program inves-
tigators may decide to offer inspections as a
form of free consultative service to the employ-
er, business owner, or home owner. In these
cases, an advance phone call may help establish
the foundation for a cooperative relationship. If
the primary purpose of the inspection is to
obtain a completely unbiased view of the oper-
ation, it may be more useful to perform unan-
nounced site visits.  This may not be feasible,
however, unless conducted jointly with an
enforcement agency.

If the program does not have a formalized
authority to investigate, a pre-established plan
of action should be in place to handle inspec-
tion refusals. The carrot-and-stick approach is

6.SITE INSPECTIONS BY PPSP



often effective. The agency can discuss the ben-
efits of allowing an inspection on a cooperative
basis, namely that the investigator will provide
information and assistance in preventing expo-
sures. The owner or employer may avoid a for-
mal referral to an enforcement agency by
agreeing to correct the hazards identified during
the inspection. Care should be taken to ensure
that the employer understands the voluntary
nature of the inspection, and what actions will
be taken if an imminent danger situation is
identified. Other items that should be explained
include the following:

The scope of the inspection

An explanation of what information will be
held confidential, if any

What types of actions will be taken when
problems are identified 

Inability of the inspection to identify all haz-
ards or violations of good practice

An explanation that cooperating with the
inspection and/or following recommenda-
tions made in the inspection report will not
exempt the employer or worksite from an
enforcement inspection or complying with
relevant regulations

The information that will be provided at the
end of the inspection and to whom it will be
provided

It is a good idea to develop standard language
covering these elements and to provide it in
writing both at the beginning of the inspection
and in the final report.

In some situations, PPSP staff may choose to
conduct site inspections simultaneously with
the enforcement agency, depending on the rela-
tionship between agencies. Employers can feel

besieged when multiple agencies conduct sepa-
rate inspections at different times since these
activities disrupt normal work activities.
Alternatively, the PPSP may prefer to keep its
inspections separate to prevent confusion with
another agency’s mandates, or to maintain a
different relationship with the owner of the
establishment and the exposed persons. In these
cases, the investigator must be able to explain
why the PPSP inspection is different, what is
being evaluated, and what type of information
will be provided to the employer and employees
at its conclusion. (Site inspections of nonoccupa-
tional exposures involve similar issues with
landlords, public buildings, neighboring property
owners, and retail establishments.)

PPSP staff may be contacted during emergency
response events, such as spills or fires involving
pesticides. Programs should have policies to
address staff roles in these circumstances. Any
on-site work during these events requires that
staff have the proper level of safety and health
training and PPE.

6.2 GETTING STARTED WITH
THE INSPECTION

Attire for site inspections should be appropriate
for the type of establishment. Failure to dress
accordingly will hinder the investigator’s abili-
ty to establish a credible working relationship
with all of the persons involved in an exposure
event.

The investigator should begin by introducing
him- or herself by name, title, and organization,
and presenting appropriate credentials. The
purpose for the visit should be provided next.
The investigator should meet with company
and worker representatives to discuss the
timetable and purpose of the visit and to obtain
information about the exposure event. 
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6.3 SITE WALK-AROUND
EVALUATION

The purpose of the walk-around inspection is to
gather information to

Evaluate the relationship between the reported
illness and the pesticide exposure

Identify potential safety and health hazards
related to pesticide use in the home or work-
place 

Document the exposure

Observe the activities of affected and other
potentially exposed persons

Identify changes in policies or procedures
that will help prevent the recurrence of a
similar exposure event.

It is useful to diagram the site where the expo-
sure occurred and indicate the location of any
windows and ventilation ducts. Another helpful
step is to review relevant written policies, train-
ing program materials and records, and the
injury and illness log. Finally, investigators
should obtain multiple perspectives for why the
exposure event occurred. In occupational expo-
sures, that includes the exposed worker(s) and
either their employer or supervisor.

Some programs conduct only limited worker
interviews during a site inspection. Others con-
duct those interviews only at the worker’s
home, by telephone, or at a neutral place out-
side of work hours. In most situations, in-depth
worker interviews are most effective when con-
ducted away from the workplace. At the work-
place, time spent talking with investigators may
compromise the confidentiality of the exposed
worker, decrease the worker’s earnings (espe-
cially in agricultural settings), or make it diffi-
cult for the worker to provide as much informa-
tion as might be possible away from work.

6.4 EQUIPMENT FOR SITE
INSPECTIONS

66..44..11    CCAAMMEERRAA

A camera is indispensable for quick documen-
tation of the site layout, but photos need to be
augmented by notes, diagrams, and measure-
ments. Photographs can help document the
state of repair of application equipment, PPE,
or pesticide product storage. Photographs are
also useful in documenting sampling sites.
(Sampling equipment is described in Section 6.5.)
When photographing workers, consider how
the photographs will be used. Formal consent
should be obtained if the worker will be identi-
fiable. As a courtesy, explain to workers how
the photographs will be used even if the workers
will not be identifiable.

66..44..22    PPPPEE

The information provided here is general and is
designed to serve as a reminder to State pro-
grams that they need to address issues of staff
safety and health. It is extremely important that
staff conducting inspections are equipped with
appropriate PPE for the types of situations they
will be evaluating. If there is any doubt about
the safety of entering a particular area with the
level of PPE available, the inspection should be
terminated until appropriate PPE is obtained.
All staff evaluating pesticide illnesses must be
in compliance with all safety and health rules
for their own protection and to protect the cred-
ibility of the program. Guidelines for appropri-
ate PPE should be reviewed by the agency’s
safety and health officer or other appropriate
staff to ensure compliance with occupational
safety and health laws. Staff should be properly
fit-tested for respiratory protection devices.
(Guidelines for fit-testing and medical evalua-
tion for use of respiratory protection are included
in the OSHA Respiratory Protection Standard
[29 CFR 1910.134] ).

6699

CHAPTER 6 SITE INSPECTIONS BY PPSP



The minimum equipment that should be avail-
able for inspections is as follows:

Chemical resistant boots (polyvinyl chloride
[PVC], nitrile, or similar material)

Half-face cartridge respirator or powered air
purifying respirator (PAPR) equipped with
cartridges appropriate for the hazard (usually
a combination organic vapor cartridge with a
dust filter) 

Unlined gloves of nitrile or butyl rubber

Steel-toed rubber boots 

Plastic bags for transporting PPE that may
be contaminated during an inspection

Any necessary sampling equipment and con-
tainers for transporting samples

66..44..33 WWAATTEERR

Staff should carry sufficient water to ensure
proper hydration if working in a hot environ-
ment. Water should also be available for decon-
tamination when staff members are observing
pesticide mixing, loading, or application activities.

66..44..44 CCOONNTTAACCTT FFOORRMM

Since inspections are frequently conducted in
remote areas, it is helpful to have staff complete
a simple contact form prior to leaving the
office. The form should identify the location of
the inspection site, the staff departure time, the
expected return date and time, and a checklist
of PPE to be taken to the inspection site (see
Appendix C).

6.5 SAMPLING

This manual provides general information
about sampling. Sources for more detailed
instructions on sampling and laboratory pesti-
cide analyses are described in this section.
Several types of sampling are appropriate for

ascertaining whether exposure occurred or was
probable, whether pesticide was absorbed, and
whether changes in biologic function took
place as a result of exposure. In most situations,
PPSPs do not have adequate funding and staff
to conduct routine environmental or biological
sampling. Sampling is most often conducted as
part of enforcement inspections by agencies
that have jurisdiction over pesticides or occu-
pational health. The sampling carried out by
these agencies is typically aimed at determin-
ing whether a code violation occurred. This
may be different from the sampling desired by a
public health agency aimed at ascertaining
whether a person was exposed to sufficient pes-
ticide to suffer health problems, or whether use
of a product according to the label may cause
adverse health effects.

State enforcement agencies may maintain sam-
pling guides or manuals. PPSPs should review
these if they plan to conduct their own site
sampling or use sampling results from the State
enforcement program. NIOSH, OSHA, and
EPA maintain manuals of analytic methods for
a broad range of chemicals including pesticides
[NIOSH 1994; OSHA 2000; EPA 2000a].
Chapter 13 and Appendix A of the FIFRA
Inspection Manual [EPA 2002] also contain
procedures for collecting residue and environ-
mental samples. 

Pesticide manufacturers can be a useful source
of information about sampling methodologies
for their products. Their industrial hygienists
can provide useful information about sampling
methods and data from the company’s exposure
analyses. They are also a good source for infor-
mation about decontamination procedures fol-
lowing significant spills or misapplications of
their products.

With the exception of equipment for surface
wipe sampling, most sampling protocols require
an investment in equipment for sampling and
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calibration. It is possible to rent or develop a
system for borrowing equipment that will not
be used frequently. If sampling is not conduct-
ed regularly by experienced staff, sampling
measurements may be inaccurate due to vari-
ous sampling errors. PPSPs that do not conduct
regular sampling may choose to arrange for it
to be conducted by a sister agency (e.g., an
enforcement agency) through an interagency
agreement.

66..55..11 SSAAMMPPLLEE CCOOLLLLEECCTTIIOONN

The sample collection strategy is dictated by
the purposes for obtaining the samples and the
circumstances of the exposure. The date, time,
and environmental conditions of sampling must
be carefully recorded. Storage and handling of
the sample must be documented.

Residue samples are typically the most com-
mon types of samples encountered in health
inspections. These involve obtaining samples
of plant material, animal tissues, water, soil,
wipes of hard surfaces, or samples of contami-
nated fabric, air, runoff water, etc. At times,
samples may be taken to determine whether the
tank mix and/or dilution of pesticide was
appropriate according to the product label or to
identify an unknown pesticide product. 

In the case of drift exposures, it is useful to take
residue samples on the actual site where the
application was intended. The area from the site
of the application to the site where affected per-
sons were exposed should be divided into grids.
A series of samples is then taken in each grid,
moving from the site of application to the site
of exposure. Samples of soil or foliage are most

commonly used to document drift. Wipe sam-
ples taken from vehicles or building structures
may also be useful for documenting drift expo-
sures. Contaminated clothing may be collected,
although analysis is often more difficult. 

Sampling pumps must be carefully calibrated
before and after any air sampling. Indoor air
samples must address issues of potential inter-
ference from other indoor air contaminants. In
residential exposure situations, samples should
be taken under the same conditions that existed
at the time the person was exposed (e.g., with
respect to heat and ventilation). In addition,
samples should be taken under a worst-case
scenario with heat on or air conditioning off to
determine any ongoing hazard from exposure
in the residence. 

If biological specimens such as blood or urine are
collected, it is critical that the analytical laborato-
ry be contacted ahead of time. The laboratories’
instructions about sample collection media,
preservatives, storage conditions for transport,
and shipping must be carefully followed.

66..55..22 SSAAMMPPLLEE PPRREEPPAARRAATTIIOONN

CCUUSSTTOODDYY AANNDD HHAANNDDLLIINNGG

The investigator should carry clean sampling
materials, container seals, and preservatives as
needed. Proper care of the sample during trans-
port is critical for sample integrity. Chain of
custody should be documented using a standard
form. The manuals described earlier have
examples, as do State enforcement agencies.
The laboratory that will be receiving the sample
may require a chain of custody form.
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7.1 THE CASE CLOSURE
PROCESS

Once interviews have been completed,
medical information obtained, and
any sampling or site inspection

conducted, the investigator should evaluate the
case for completeness. It may also be helpful to
have each case reviewed for completeness by
an additional investigator. A list of any additional
information needed should then be developed
and additional follow-up conducted. After all
pertinent information has been collected, the
report should go through a formal evaluation
and classification. There is often an extremely
long delay in obtaining reports from enforce-
ment agencies, so the PPSP may choose to
develop a provisional case closure protocol,
with final case closure occurring after receipt of
the enforcement investigation report. 

Case classification is often performed as a
group process to help ensure objective and con-
sistent evaluation of all cases within the sur-
veillance program. Some PPSPs have a panel
of persons who individually review and classify
each case. Afterwards, all panel members’ clas-
sifications are reviewed, and the panel meets to
discuss any differences. Other programs assign
two persons who classify cases as a team, with
a designated third party to consult when the
pair disagree on the interpretation of available
case data. 

Case information should be reviewed using
the matrix in the Case Definition for Acute
Pesticide-Related Illness and Injury Cases
Reportable to the National Public Health Sur-
veillance System [NIOSH 2004]. The reviewers

may sometimes feel there are circumstances with
a case that should result in a classification that is
different from that obtained by using the
matrix. They should record the classification
they think is correct and note the reasons for
any differences with the matrix classification. If
the PPSP is using a separate State classification
system in addition to the national case defini-
tion, this classification should also be applied at
the time of case closure.

7.2 CASE DEFINITION FOR
ACUTE PESTICIDE-
RELATED ILLNESS AND
INJURY CASES
REPORTABLE TO THE
NPHSS

The case definition described here was devel-
oped by a consensus process involving Federal
and State agency partners and was adopted by
CSTE [1999]. The full text of the case definition
and its appendices are included in Appendix D.
Portions are provided here for discussion. The
case definition provides a consistent, objective
approach for assessing information gained
about each report. Using this definition to eval-
uate and classify cases allows an aggregation of
data from all States and a comparison of data
between States. 

7.3 CLINICAL DESCRIPTION

77..33..11    CCAASSEE DDEEFFIINNIITTIIOONN

This surveillance case definition refers to any
acute adverse health effect resulting from expo-
sure to a pesticide product (defined under



FIFRA, except that disinfectants are often
excluded§) including health effects due to an
unpleasant odor, injury from explosion of a
product, inhalation of smoke from a burning
product, and allergic reaction. Because public
health agencies seek to identify and prevent all
adverse effects from regulated pesticides, noti-
fication is needed even when the responsible
ingredient is not the active ingredient.

A case is characterized by an acute onset of
symptoms that are dependent on the formula-
tion of the pesticide product and involve one or
more of the following:

Systemic signs or symptoms (including res-
piratory, gastrointestinal, allergic, and neu-
rological signs/symptoms)

Dermatologic lesions

Ocular lesion

This case definition and classification system is
designed to be flexible in permitting classifica-
tion of pesticide-related illnesses from all classes
of pesticides. Consensus case definitions for

classes of chemicals may be developed in the
future.

A case will be classified as occupational if the
person is exposed while at work (this includes
working for compensation; working in a family
business, including a family farm; working for
pay at home; and working as a volunteer emer-
gency medical technician [EMT], firefighter, or
law enforcement officer). All other cases will be
classified as nonoccupational. All cases involv-
ing suicide or attempted suicide should be clas-
sified as nonoccupational.

A case is reportable to the national surveillance
system when the following criteria are met:

Documentation of two or more new adverse
health effects that are temporally related to a
documented pesticide exposure, combined
with

a. consistent evidence of a causal relation-
ship between the pesticide and the health
effects based on the known toxicology of
the pesticide from commonly available
toxicology texts, government publica-
tions, information supplied by the manu-
facturer, or two or more case series or
positive epidemiologic investigations, or 

b. insufficient toxicologic information is
available to determine whether a casual
relationship exists between the pesticide
exposure and the health effects.

77..33..22  LLAABBOORRAATTOORRYY CCRRIITTEERRIIAA FFOORR
DDIIAAGGNNOOSSIISS

If available, the following laboratory data may
confirm the diagnosis of acute pesticide-related
illness or injury:

Biological tests for the presence of, or toxic
response to the pesticide and/or its metabo-
lite (in blood, urine, etc.)
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_______________________
§ Pesticides are defined under the Federal Insecticide

Fungicide and Rodenticide Act (FIFRA) as any substance
or mixture of substances intended to prevent, destroy,
repel, or mitigate insects, rodents, nematodes, fungi,
weeds, microorganisms, or any other form of life declared
to be a pest by the Administrator of the U.S. EPA and any
substance or mixture of substances intended for use as a
plant regulator, defoliant, or desiccant. Pesticides include
herbicides, insecticides, rodenticides, fungicides, disin-
fectants, wood treatment products, growth regulators,
insect repellents, etc.

Please note that adverse health effects resulting from
exposure to disinfectant products are not reportable in
many States because the volume of reports could over-
whelm the State’s surveillance system; therefore, these
cases will not be routinely reported to the national sur-
veillance system. Certain States may collect data on
health effects resulting from a few selected disinfectants
(e.g., glutaraldehyde). If resources are available, States
are encouraged to do surveillance on acute disinfectant-
related illness.
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- Measurement of the pesticide and/or its
metabolite(s) in the biological specimen

- Measurement of a biochemical response
to the pesticide in a biological specimen
(e.g.,  cholinesterase levels)

Environmental tests for the pesticide (e.g.,
foliage residue, analysis of suspect liquid)

Pesticide detection on clothing or equipment
used by the case subject

77..33..33  CCAASSEE CCLLAASSSSIIFFIICCAATTIIOONN
CCAATTEEGGOORRIIEESS

The case classification matrix is used to rank
the evidence linking the illness/injury to the
pesticide exposure. Only reports meeting case
classifications of Definite, Probable, Possible,
and Suspicious are reportable to NPHSS. Addi-
tional classification categories are provided for
States that choose to track reports that do not fit
the national reporting criteria.

CLASSIFICATION CATEGORIES: 

Definite: Objective evidence confirms the expo-
sure and illness, and the temporally related ill-
ness is consistent with the known toxicology of
the pesticide.

Probable: Objective evidence of either the pes-
ticide exposure or the health effects is available,
and the temporally related illness is consistent
with the known toxicology of the pesticide.

Possible: Only subjective evidence of exposure
and illness is available, and the temporally relat-
ed symptoms are consistent with the known tox-
icology of the pesticide.

Suspicious: Insufficient toxicological informa-
tion is available to determine whether a causal
relationship exists between the pesticide expo-
sure and the health effects.

Unlikely: The relationship between the report-
ed exposure and illness is not consistent with
the known toxicology of the pesticide.

Insufficient Information: Insufficient documen-
tation was obtained about the exposure or health
effects to determine whether the health effects
were related to a pesticide exposure. 

Not a case: A person was reported to a State
surveillance system due to an alleged exposure,
but was asymptomatic, or it was determined
that health effects were due to a condition other
than a pesticide exposure. States may choose to
create a subset of the not a case category to track
asymptomatic persons exposed to pesticides.

Once a case has been classified, a determination
of illness/injury severity can be performed using
the severity index provided in Appendix E. Sever-
ity is assigned only to cases reported to NPHSS.

7.4 COMMUNICATION OF
FINDINGS AND
RECOMMENDATIONS

PPSPs should aggregate individual case data to
describe the magnitude and distribution of pesti-
cide illness and injury, develop and target preven-
tion messages, and develop policy. However,
more immediate feedback to reporters (that is,
to HCPs and other sources of case reports) is
critical for maintaining reporting to the surveil-
lance program and ensuring that this very
teachable moment is used to deliver prevention
information. Some programs send a routine letter
to providers to thank them for reporting. In the
case of nonreporting providers, the PPSP can
send notification to the provider indicating that
the PPSP is investigating a poisoning report
involving the provider’s patient. Several PPSPs
send a letter to providers when a case is closed,
providing a brief summary of findings and the
epidemiologic case classification.  Another useful



gesture is to provide a copy of Recognition and
Management of Pesticide Poisonings [Reigart
and Roberts 1999].

All site inspections should result in a written
report of findings provided to the affected per-
son(s), and the employer or third party respon-
sible for the pesticide application. In the case of
worksite inspections, a brief summary report
may be provided to all interviewed workers.
This report should clearly communicate any rec-
ommendations, including those for IPM, prod-
uct substitution, use of PPE, and training or
engineering controls. In some situations, worker

representatives (e.g., union or advocacy organ-
izations) are involved. These worker represen-
tatives should be given a copy of the written
report, as they can serve as another venue for
making sure workers receive and understand
inspection findings. Care should be taken to make
sure confidential information is excluded from
reports sent to affected persons, workers, employ-
ers, and other third parties. Follow-up to deter-
mine whether recommendations are adopted
should be conducted after an appropriate time
interval. Follow-up may be conducted by mail,
telephone, or a site visit, especially if recom-
mendations included engineering controls.
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8. DATA ANALYSIS AND REPORTING
OF AGGREGATED DATA



8.1 INTRODUCTION

Data analysis is an important compo-
nent of surveillance. Data analysis 
is required to decipher the message

that the surveillance data are trying to provide.
As such, it will assist in identifying the most
problematic pesticides, the risk factors associ-
ated with acute pesticide-related illness, and
emerging data trends. This chapter will briefly
discuss analysis of pesticide poisoning surveil-
lance data. A more detailed review appears in
standard epidemiological and surveillance text-
books [Teutsch and Churchill 2000; Rothman and
Greenland 1998]. 

Data dissemination is another important func-
tion of PPSPs. The control and prevention of
acute pesticide-related illness depends on the
dissemination of surveillance data to ensure
that educational, consultative, and regulatory
interventions can be effectively targeted. In
addition, surveillance partners (that is, HCPs,
other government agencies, and labor and
industry groups) welcome reports on surveil-
lance findings and their impact. Keeping part-
ners informed can promote visibility and
support for PPSP. Additional details on the con-
tent and audience for PPSP surveillance reports
are provided in this chapter.

8.2 ROUTINE DESCRIPTIVE
ANALYSIS

The pesticide poisoning data compiled by
PPSPs can be analyzed in terms of person,
place, and time. These analyses are useful for
identifying variations that may be amenable to
intervention. 

88..22..11 PPEERRSSOONN--BBAASSEEDD AANNAALLYYSSEESS

88..22..11..11 CCAASSEE SSEERRIIEESS

The case series focuses on persons and is the
most basic level of data analysis and presenta-
tion. It serves as a useful tool for raising atten-
tion about emerging pesticide problems if they
involve a particular pesticide or a particular
type of pesticide usage (e.g., mosquito control
or pesticide use in schools). A case series pro-
vides a narrative of the cases, including a
description of the circumstances that led to
exposures, and recommendations for prevent-
ing similar events. It also presents a distribution
of case characteristics that can include disease
classification, severity category, occupational
versus nonoccupational, occupation, age, sex,
and other characteristics that highlight the sub-
groups accounting for the greatest (and perhaps
least) number or percent of cases. Reports of
new and novel emerging problems that are
reported in a timely manner should be consid-
ered for publication in the MMWR or another
peer-reviewed publication. Examples of case
series reports that were published in the
MMWR appear in Appendix A.

88..22..11..22 BBIIVVAARRIIAATTEE AANNAALLYYSSEESS

Bivariate analyses involve examining the asso-
ciation between two variables. For example, an
analysis of pesticide active ingredients and
severity categories can assist in identifying the
most problematic pesticides. Bivariate analyses
can provide clues about risk factors that will
allow the PPSP to target particular populations for
outreach, education, or further study. Additional
bivariate analyses can examine pesticide chemical

8811

8.DATA ANALYSIS AND REPORTING OF
AGGREGATED DATA



class or functional class by risk factors such as
demographic characteristics, occupation, industry,
type of exposure (e.g., drift, spray, or contact
with pesticide residue), or activity of the person
at the time of exposure. The clustering of cases
in particular worksites or across an industry can
be used to determine whether a worksite or
industrial group meets program criteria for tar-
geted on-site investigations.

88..22..11..33 RRAATTEESS

Ideally, risk factor data should be expressed as
rates. The general form of a rate is:

where the numerator represents the number of
cases meeting the specified criteria (e.g., males
or farmworkers with acute pesticide-related ill-
ness), the denominator represents the size of
the population during the specified time period
(e.g., 1 year), and the size of n generally ranges
from 2 to 6 depending on the size of the numer-
ator (that is, n determines if the rate will be as
low as per 100 population or as high as per mil-
lion population). 

The pesticide poisoning data collected by
PPSPs is placed in the numerator. The denomi-
nator data must usually be sought elsewhere.
When calculating county-wide or State-wide
rates, an important source of denominator data
for population estimates is the U.S. Census.
When calculating rates among working popula-
tions, the denominator data can be obtained
from the CPS, which is conducted by the
Bureau of Labor Statistics (BLS) and is a useful
source of employment population estimates.

Note that the denominator data involve limita-
tions. Because the numerator and denominator
data are often obtained from different sources,

it is important to ensure that similar criteria are
used for deriving the numerator and denomina-
tor. That is, the denominator should represent
that portion of the population at risk for the
exposure of interest. For example, when calcu-
lating rates of occupational pesticide poison-
ing, the denominator should consist of the
number of employed workers, and not the total
workforce or the total population, because the
total workforce includes the unemployed who
are not at risk of occupational pesticide poison-
ing. Similarly, when the denominator is the
State population, the numerator should contain
only residents of that State, because nonresi-
dents who were poisoned in the State will not
be included in the denominator. It is also impor-
tant that the numerator and denominator are
from the same time period (e.g., from the same
calendar year).

Many factors influence the reliability of
denominator (population) estimates, especially
among agricultural workers. For example,
migratory patterns and difficulties with tracking
undocumented workers make it difficult to reli-
ably count the total number of farmworkers.
Another way of approaching the issue of
denominators is to utilize the amount of pesti-
cide used or sold in the geographic area in ques-
tion. This is feasible only in States that routinely
collect this type of data (e.g., California and New
York). Even in these States, pesticide use infor-
mation is very limited, as data collection is often
confined to restricted-use products or products
applied by licensed applicators.

Despite the limitations, the calculation of rates
is very important. In contrast to simple counts,
a rate allows a more informed comparison
across groups (e.g., occupations, industries, age
categories, sex, race, counties, States, etc.).
Simple counts may erroneously suggest that a
problem exists within a demographic group
that accounts for a high proportion of the total
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population. By calculating rates, it may be
found that the number poisoned per 100,000
persons does not vary across demographic
groups. Examples of the use of rates appear in
some SENSOR-pesticides publications [Calvert
et al. 2003, 2004].

88..22..11..44 TTIIMMEE--BBAASSEEDD AANNAALLYYSSEESS

Data can also be analyzed to determine whether
trends occur over time. Data comparing the
number of cases reported in different years can
indicate whether there were sudden shifts in the
pattern of occurrence versus a stable number of
reports. Although such data can be presented in
tables, use of graphs can greatly facilitate the
identification of trends and aberrations. Graphs
can also provide visual clues on the impact of
changes in case definition, program outreach
efforts, introduction of a new pesticide product,
or regulations restricting the use of a product. If
the size of the population changes over time, it
is more appropriate to examine time trends by
graphing rates and not counts.

When constructing graphs, it is preferable to
keep them simple. A simple, straightforward
graph is much easier to interpret than a com-
plex, cluttered graph. The graph should be able
to stand alone. This requires having the title,
axes, legend, and data source clearly and con-
cisely labeled. Any data exclusions should be
noted.

88..22..11..55 PPLLAACCEE--BBAASSEEDD AANNAALLYYSSEESS::  
MMAAPPPPIINNGG OOFF DDAATTAA

Mapping of data to show the geographic distri-
bution of cases can be a useful tool for present-
ing information and for examining the spatial
relationship between cases and sources of
exposure. Many States with a PPSP provide a
map indicating the number of cases by county.
States currently involved in surveillance can

geocode data and thereby produce detailed
mapping using geographic information system
(GIS) software. Geocoding involves including
some way of recording the location of exposure
that will permit geographic identification. This
is not always feasible since descriptions of
locations are not always clear (e.g., when work-
ers do not know the address where they were
working, pinpointing the exposure location is
very difficult). The current version of SPIDER
does not capture location data in a format need-
ed for detailed geocoding (that is, location
accuracy in SPIDER does not extend beyond
address or Zip Code). It is anticipated that a
future release of the SPIDER program will
include fields (e.g., longitude and latitude) to
record more precise exposure locations. 

GIS mapping enables illness and injury data to
be overlaid with information about crop distri-
bution, location of waterways, roads, schools,
etc. If the State has a system that records pesti-
cide application data, this could also be
mapped. Mapping can be useful to examine
issues of large-scale vector control programs by
mapping pest habitat areas, treatment areas,
distribution of the disease of concern in animals
or humans, and complaints and illness associated
with pesticide use. Mapping can also be useful
for identifying agricultural fields that abut resi-
dential, commercial, or school property, as these
areas may be at risk for off-target pesticide drift.

This approach can be useful for generating
hypotheses about risk factors that influence
exposure, which can be further explored through
epidemiologic studies. Data mapping may provide
additional clues about geographic clustering of
particular uses of pesticides or the prevalence
of problems on the urban-rural interface. This
information may be useful in developing inter-
ventions or providing information to policy
makers responsible for land use or pesticide use
regulations. The State of Washington is currently
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piloting a GIS approach for examining their
data on agricultural pesticide-related illness
and injury [Baum 2001b].

Any mapping of data must take into account
confidentiality. A number of techniques are
available to manipulate data to prevent identifi-
cation of locations. Intentional errors (random
shifts within a range) can be introduced into
maps that contain street-level detail, making it
difficult to determine exact locations. Maps
with such introduced error must be annotated to
make it clear that points are not exact locations.
Simply presenting maps that do not provide
street-level detail may also protect confidential-
ity. However, data presented on a regional level
can still identify persons if they include age or
race information. Other techniques to protect
confidentiality include suppression for small
numbers in detailed area maps or use of large
symbols that interfere with the ability to pre-
cisely locate points [Spinello 2001].

88..22..22 DDAATTAA DDIISSSSEEMMIINNAATTIIOONN::
DDEEFFIINNIINNGG WWHHAATT RREEPPOORRTTSS

WWIILLLL BBEE UUSSEEFFUULL FFOORR AA

SSPPEECCIIFFIICC PPRROOGGRRAAMM

Reports can be comprehensive or short and
concise. Each PPSP must evaluate its own needs
for different types of reports. It is important to
determine the intended audience along with the
purpose of the report, as the presentation of
data will need to be constructed accordingly. A
comprehensive summary report can provide an
overview of the surveillance program, including

tables and graphs on the overall magnitude of
the problem, interpretation of the findings, and
a description of recent program accomplish-
ments. These reports are often required by Fed-
eral funding agencies and are also produced for
multiagency coordinating boards. An annual
report to legislatures must sometimes address
statutory requirements (e.g., the need to
demonstrate how the PPSP is meeting require-
ments for timeliness of response). There may
also be a State interest in presenting data
describing agricultural versus nonagricultural
applications, illnesses affecting school stu-
dents, or other issues. PPSPs with multiagency
boards typically present data showing referrals
from, or cases investigated by, partner agencies.

Reports prepared for the public or for HCPs
should be brief–the content limited to one or a
few issues. A case vignette or case series pre-
sented with some additional descriptive statis-
tics may be useful for communicating a risk or
prevention message to the public or engaging
HCPs’ interest in case identification, treatment,
and reporting.

Reviewing reports produced by other PPSPs
may provide other helpful ideas. In addition,
the SPIDER program provides some standard
descriptive tables that surveillance programs
may find useful to include in their reports. See
Appendix C for sample tables found in SPI-
DER. Finally, a recent article that provides
national findings from the SENSOR-Pesticides
Program may provide helpful ideas for report
content [Calvert et al. 2004].
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9.DEVELOPING INTERVENTION STRATEGIES
AND EVALUATING SURVEILLANCE

9.1 DESIGNING
INTERVENTIONS BASED
ON SURVEILLANCE DATA

There are many types of interventions–
education, adoption of engineering or
administrative controls to mitigate

exposure, implementation of more protective
regulations, among others. The scope of these
interventions may vary, with targets ranging
from a single exposed person to the entire pop-
ulation, or from a single worksite to an entire
industry. Interventions may involve a combina-
tion of techniques since adoption of even the
simplest engineering control requires that some
level of education and behavioral change also
be adopted. Analysis of data to examine risk
factors and identify areas for further investiga-
tion should be a routine activity of the surveil-
lance program. Indeed, the expectation is that
surveillance data will be used to develop inter-
vention and prevention programs. Unfortunately,
many PPSPs devote few resources toward such
efforts.

When PPSPs implement intervention and pre-
vention programs, they often do so without
incorporating a careful strategy for evaluating
efficacy. While this approach is expedient and
less resource-intensive, it also makes it difficult
to measure the impacts of program activities.
Evaluation issues should be discussed and
examined before embarking on any interven-
tion activity. It is often advantageous, for example,
to conduct a pilot intervention program that
contains a component to demonstrate impact
before implementing the intervention on a broad-
er scale. To achieve this, PPSPs with limited

resources may need to seek supplemental fund-
ing sources and collaboration with university or
research institute partners. 

99..11..11 EEDDUUCCAATTIIOONN

99..11..11..11 AATT HHOOMMEE AANNDD AATT WWOORRKK

Interventions that involve education of the
affected persons, their HCPs, and sometimes
their employer are a common part of case inves-
tigation protocols. An example of one approach
comes from an Oregon Health Division PPSP
investigation of a food storage warehouse
where a group of workers became ill following
a pyrethrin fogging. The PPSP’s site investiga-
tion identified 12 symptomatic workers, 6 of
whom had sought medical care. The investiga-
tion also revealed that the warehouse had been
posted indicating when reentry would be safe,
but the posting failed to communicate that the
warehouse should be ventilated for at least 1
hour before entry. That information had been
verbally communicated by the applicator to at
least one worker at the warehouse. As a result
of its investigation, the PPSP provided several
recommendations.  It advised the employer, for
instance, to develop routine procedures for
mechanical ventilation after fogging treatments,
and to require that the pesticide applicator provide
written instructions for the timing of building
opening and ventilation. Additional issues about
managing possible exposures were also dis-
cussed. These recommendations were provided
to the employer in writing, with a request for a
response by a specific date. In his response, the
employer indicated that the procedures had been
implemented. This was confirmed by follow-up



contact with employees. Ideally, additional
follow-up should be conducted approximately
1 year later to confirm that the changes were still
in place. This type of intervention and follow-up
should be a routine part of all PPSP case inves-
tigation activities.

99..11..11..22 EEDDUUCCAATTIINNGG TTHHEE EEDDUUCCAATTOORRSS

In 1993, the Oregon Health Division PPSP not-
ed an annual pattern of multiple incidents of
pesticide-related illness associated with pesti-
cide applications in school buildings and/or
school grounds. Three such incidents occurred
in 1993, including one that resulted in at least
13 symptomatic persons and temporary school
closure. The PARC multiagency board sent a
mailing to all school district superintendents in
the State containing suggested guidelines on
pesticide use in schools, a checklist, and addi-
tional printed information [PARC 1993]. This
letter was sent annually from 1993 to 1995, and
then every other year. The mailing now incor-
porates additional information from the EPA on
IPM in schools. This intervention has not been
formally evaluated to determine whether the
superintendents have adopted the guidelines or
passed the information along to appropriate
staff. However, illness incidents associated with
applications on school property have declined to
one per year since 1993 [Thomsen 2001a].

99..11..11..33  EEDDUUCCAATTIINNGG TTHHEE GGEENNEERRAALL PPUUBBLLIICC

Some PPSPs conduct broad public education
campaigns, especially when involved with sur-
veillance of nonoccupational pesticide-related
illness and injury. These programs may be cre-
ated by PPSPs on their own, but are more com-
monly developed as cooperative activities with
partner agencies and organizations. Campaign
elements include dissemination of written
materials (some formatted as fotonovelas) and
use of multilingual radio programs and videos. 

In addition to distributing these materials directly,
PPSPs often partner with other programs to inte-
grate pesticide safety information into diverse
public health or educational efforts. Examples
include child safety programs through migrant
education and outreach programs for women
on environmental health. Mexican consulates
with Cultural Center programs have initiated
traveling outreach campaigns to Mexican
nationals, providing them with information
about legal and social programs in the United
States and Mexico. These efforts have integrated
information about pesticide-related illness pre-
vention and reporting and other occupational
health issues. 

Some States have distributed educational infor-
mation about proper pesticide mixing and
application through retail outlets that serve res-
idential users. The Master Environmentalist
program, promoted through the American Lung
Association in the Northwest, addresses pesti-
cide exposure prevention in information about
household environmental hazards [Leung et al.
1997; American Lung Association of Washing-
ton 2001; EPA 2001]. Whenever possible,
materials developed for individual educational
presentations should be preserved in a form that
allows them to be used with other audiences
(e.g., PowerPoint presentations).

99..11..22 EENNGGIINNEEEERRIINNGG CCOONNTTRROOLLSS,,
MMOODDIIFFIICCAATTIIOONNSS

Many types of engineering controls can be used
as interventions to prevent or mitigate expo-
sures, some of which are briefly described here.
These controls can be voluntary or part of a reg-
ulatory intervention. All of these approaches
are methods of reducing exposure through
some form of mechanical change in the mixing,
loading, or application process. Like all mechan-
ical systems, they are effective only if properly
maintained and the operators are trained in their
proper use and maintenance. 
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99..11..22..11 CCLLOOSSEEDD MMIIXXIINNGG AANNDD LLOOAADDIINNGG

SSYYSSTTEEMMSS

These are effective in reducing contact between
the pesticide handler and the concentrated pes-
ticide product. Closed systems for liquid for-
mulations feature a probe inserted into the
pesticide container which prevents fluid from
spilling when transferring material to a spray
tank or when connecting the pesticide contain-
er to the spray application system. Another
component of closed systems are dry discon-
nects, which are fittings that prevent pesticide
leakage when pipes or hoses accidentally
become disconnected.

99..11..22..22  CCRREEAATTIIVVEE FFOORRMMUULLAATTIIOONNSS AANNDD

TTEECCHHNNOOLLOOGGIIEESS

Wettable powder formulations that come in dis-
solvable packets can significantly reduce the
risk of pesticide exposure during the mixing
and loading process. Newer technologies
include the development of gel packs for liq-
uid formulations. (Gel packs are water soluble
packets of a liquid pesticide that has been con-
verted to a gel material.) Other packaging and
package opening systems combined with
application equipment are available for some
granular products. 

99..11..22..33 EENNCCLLOOSSEEDD CCAABBSS AANNDD OOTTHHEERR

PPRROOTTEECCTTIIOONN

The use of enclosed cabs for application or for
workers responsible for flagging during aerial
applications can serve as protection against der-
mal exposure. Cabs that are equipped with a
ventilation system that includes a filtration
device meeting ANSI/ASAE Standard 525-2
[ANSI/ASAE 1998] can be used to protect
against inhalation exposure. This standard is
referenced in the California Code of Regula-
tions definition of an “Enclosed cab acceptable
for respiratory protection” [California Code of

Regulations 2002]. Specific performance criteria
for ventilation systems in enclosed cabs appear
in the EPA WPS [40 CFR Part 170.240(d)(5)].
Use of splash guards on mixing tanks may also
reduce the potential for exposures. 

99..11..22..44  AAPPPPLLIICCAATTIIOONN AANNDD EEQQUUIIPPMMEENNTT

MMOODDIIFFIICCAATTIIOONNSS

Switching from hand application methods such
as backpack or hand-held sprayer to powered
spray equipment may reduce exposures. So
may other modifications to material handling
equipment, workstations, and ventilation in nurs-
eries, packing sheds, greenhouses, and enclosed
operations. Pesticide manufacturing and refor-
mulation activities are also well suited to engi-
neering controls to reduce worker exposure.

99..11..33 AADDMMIINNIISSTTRRAATTIIVVEE CCOONNTTRROOLLSS
AANNDD RREEGGUULLAATTOORRYY CCHHAANNGGEESS

The most desirable control is to substitute an
equally effective but nontoxic control mecha-
nism. Regrettably these are often not available.
Collaboration with partners who are specialists
in IPM may identify approaches that allow use
of a less toxic compound or less frequent use of
a more toxic compound. Additionally, workers
can be rotated to reduce exposure to toxic
chemicals that must be used. 

Surveillance data may indicate that reentry
intervals are inadequate for a particular pesti-
cide in relation to a certain crop or other local
conditions. Further evaluation may then lead to
changes in reentry intervals. Periodic biological
monitoring of workers is another method to help
ensure that they are not overexposed to pesti-
cides. The effectiveness of this intervention in
reducing exposures and illness has not been
well studied, however [Keifer 2000; Fillmore
and Lessenger 1993]. It is not required in most
States, the main exceptions being California
and Washington State where cholinesterase
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monitoring is required for some agricultural
workers.

99..11..44 EEXXAAMMPPLLEESS OOFF
IINNTTEERRVVEENNTTIIOONNSS

Following are examples of interventions that
were developed by PPSPs to resolve emerging
pesticide problems.

99..11..44..11 AAUUTTOOMMAATTIICC IINNSSEECCTTIICCIIDDEE

DDIISSPPEENNSSEERRSS

In May 1999, the Florida Pesticide Illness Sur-
veillance Program (PISP) identified an expo-
sure event resulting from a restaurant’s
improperly placed automatic insecticide dis-
penser. Three persons developed illness associ-
ated with exposure to pyrethrin and piperonyl
butoxide. Restaurants and other businesses use
the dispensers to control indoor flying insects,
usually placing them near entrances where they
periodically spray pyrethrins or pyrethroids.
After the PISP investigated the exposure inci-
dent, they contacted CDC/NIOSH, where sur-
veillance data were reviewed to determine
whether additional cases of illnesses were asso-
ciated with automatic insecticide dispensers.
Data were supplied by the Toxic Exposure Sur-
veillance System of AAPCC, the Montana DA,
the National Pesticide Telecommunication Net-
work (now NPIC), the CDPR-PISP, and the
Washington Department of Health PPSP.**

The review identified 97 cases of pesticide-
related illness associated with these devices
from 1986 through 1999. Three cases involved
exposure to resmethrin; the rest involved the
combination of pyrethrin and piperonyl butoxide.
Fifty-five (57%) cases were work-related.
Exposures were associated with dispensers

placed too close to patron and workstation
areas, dispensers placed in areas where pesti-
cides were entrained in room air flow, and dis-
pensers serviced by persons unfamiliar with
them [CDC 2000]. 

This marked the first time pesticide-related ill-
nesses attributable to automatic insecticide dis-
pensing devices had been documented, and it
brought the issue to the attention of public
health officials, consumer groups, and the EPA.
The report recommended nonchemical alterna-
tives to control flying insects plus recommen-
dations for proper installation and warning
stickers whenever automatic insecticide dis-
pensers are used. EPA has requested that the
registrants of these products respond to CDC
recommendations for use modification and
warning labels. 

99..11..44..22 MMEEVVIINNPPHHOOSS

Mevinphos is a highly toxic organophosphate
insecticide that is readily absorbed through the
skin [Formoli et al. 1994]. Its high volatility at
normal farm field temperatures also makes it a
respiratory hazard. Events that occurred in Cal-
ifornia, Washington, and Florida contributed to
the voluntary cancellation of this pesticide in
1995. In 1978, California instituted require-
ments for closed mixing and loading systems
for mevinphos. Despite these requirements,
between 1982 and 1989, there were 112 cases
associated with mevinphos alone, plus another
466 cases associated with tank mixes that
included mevinphos. Sixty-eight (12.6%) of the
578 cases were hospitalized. Health officials
determined that a potential of exposure from
small spills and inhalation still existed even
with the use of closed mixing and loading sys-
tems [Formoli et al. 1994]. There were additional
concerns that using PPE in hot environments
could lead to heat-related illness, and even short-
term removal of a respirator between loading
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**Data from the first three sources were supplied
through the EPA.



operations could result in exposures when
working with this highly volatile compound. 

In 1993, mevinphos was used in Washington
State to address an infestation of aphids in
apple and pear orchards. Phosphamidon, the
chemical once commonly used to manage this
pest, had been discontinued by the manufactur-
ers. The Washington State DA (WSDA) issued
emergency rules on the use of mevinphos with
restrictions based on input from the manufac-
turer. These emergency rules included require-
ments for a 96-hour restricted entry period
(increased from 48 hours), limits on the tem-
perature at time of application, prohibition of
hand application, and requirements for an
observer during mixing and loading operations.
As an additional requirement, the registrant
was to make available training on safe use of
the pesticide. 

Despite these precautions, 26 poisonings were
reported to the surveillance program within a
3-month period of use. Twenty-three of the
cases (88%) were involved with mixing and
loading of mevinphos, and seven of the 26
(27%) workers were hospitalized. Washington
State Department of Health (WSDOH) PPSP’s
analysis of cases revealed that 22% of cases
occurred despite compliance with all of the
safety requirements. On August 19, 1993,
WSDA required that only licensed applicators
could mix, load, or apply mevinphos, and on
August 30, 1993, they issued an emergency
order to suspend the use of Phosdrin® (mevin-
phos) on fruit trees. It is interesting to note that
although orchards in Oregon were also suffer-
ing from infestations of the same pest, no
reports of mevinphos poisoning were reported
during that period. Review of information from
agricultural representatives indicated that Ore-
gon growers in the affected areas had decided
not to use mevinphos due to concerns about

toxicity and the potential for drift from ground
applications in the orchards.

The EPA had begun a data call-in to evaluate
risk reduction measures needed to protect workers
from mevinphos and four other organophosphate
insecticides. In June 1994, the EPA considered
suspending all mevinphos registrations but
received a voluntary request from the only regis-
trant to cancel all US registrations. The cancella-
tion was granted and effective July 1, 1994, and
later amended to extend the date to November 30,
1995 [EPA 2000b].

In this example, surveillance data were used to
develop a regulation-mandated engineering con-
trol combined with administrative controls
requiring protective equipment and procedures.
Despite these changes, serious poisonings con-
tinued to occur. Prompt regulatory action pre-
vented many additional cases. Data from California,
additional information from Washington, and a
report of field worker poisonings in Florida
[Baer and Penzell 1993] all contributed to
EPA’s understanding of the hazards posed by
this chemical. This information was taken into
account as the chemical went through the rereg-
istration process resulting in its voluntary cancel-
lation in the United States. Mevinphos continues
to be used in other countries.

99..11..44..33 BBIISS((TTRRIIBBUUTTYYLLTTIINN))OOXXIIDDEE ((TTBBTTOO))
PPAAIINNTT AADDDDIITTIIVVEESS

This final example describes the circumstances
that led to cancellation of some uses of TBTO
because of concerns about nonoccupational
exposures. TBTO is a fungicide commonly
used as a paint additive to prevent mildew
growth. Health problems from the indoor use of
paints containing this pesticide have occurred
in Oregon [Thomsen 1997], Washington, and
Wisconsin [CDC l991]. In all three States,
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investigations consisted of measurement and
detection of this fungicide in the indoor envi-
ronment. These findings raised concerns about
acute and chronic effects of exposure and
resulted in extensive efforts to remove wall
materials or seal wall surfaces where the paint
product was used.

WSDOH investigated an unpublished case
series of six exposure incidents involving nine
symptomatic persons from 1987 through 1991
[State of Washington 1987a,b,c, 1988a,b,c,d,e,
1991]. In 1988, the WSDOH issued a health
warning about the use of the paint additive on
interior surfaces. The manufacturer of the prod-
uct involved in all of the Washington cases ini-
tiated a label change in 1987 specifying that the
product should be used only for exterior appli-
cations. In July 1988, the WSDA enacted rules
that prohibited both the use of paint additives,
paints, and stains that contain tributyltin in
inhabited structures, and the registration of
products that do not clearly warn on the label
that they are not for use on interior surfaces.
With the exception of one case in 1991, no
additional cases have occurred in Washington
State. In 1992, based on the Washington inves-
tigations and a series of investigations in Ore-
gon, the Oregon DA agreed to cancel or deny
registration of TBTO paint additive products
with labels that listed interior use, or did not
state for exterior use only, and to issue stop-sale
orders for those found to be in the channels of
commerce. There have been no reported cases
in Oregon involving use of TBTO paint addi-
tives in interior paints since 1993 [PARC 1992;
Thomsen 2001b]. 

9.2 EVALUATION OF THE
SURVEILLANCE SYSTEM

All systems should be reviewed periodically to
determine whether they are effectively meeting
objectives and carrying out activities efficiently.
Complete guidelines for evaluating surveillance

systems appear in several excellent references
[CDC 2001; Romaguera et al. 2000]. Since
these guidelines are readily available, this man-
ual will not describe them in detail but will only
touch on a few pertinent areas. Going through a
formal evaluation of the program can highlight
areas of strengths and weaknesses in the sur-
veillance program. This information is useful
for developing strategies for improvement.
PPSPs are urged to schedule periodic evalua-
tions of their programs.

The evaluation process involves a structured
approach for clearly stating the goals of surveil-
lance and determining if they are being met. If
one goal of the system is to provide an estimate
of the magnitude of pesticide-related illness
and injury, the evaluation should determine if
this goal is being met. The ability of the system
to identify new emerging problems and popula-
tions at risk and to define areas for further
research and studies are all PPSP functions that
can be examined.

Evaluating the operational aspects of the sys-
tem is a helpful tool to ensure that the system is
running effectively. Operational evaluation
should examine the roles of surveillance pro-
gram staff, information flow, protocols for data
collection and management, dissemination of
findings, feedback to reporting providers and
cases, and the effectiveness of interventions.

Other attributes of the surveillance system that
should be evaluated include simplicity, flexibil-
ity, data quality, acceptability, sensitivity, pre-
dictive value positive, representativeness,
timeliness, and stability. Because some attrib-
utes can conflict with other attributes (that is,
excelling in one attribute may hamper the abil-
ity to satisfy another attribute), it is important to
identify and strengthen those attributes that are
most important to a particular surveillance sys-
tem. It should be recognized that it may not be
possible to fully achieve the less important
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attributes. Recommended approaches on how to
assess these attributes are available [CDC 2001]. 

The productivity of the surveillance system
should also be assessed. This includes deter-
mining (1) the number of investigative reports
that are issued, (2) the number of case reports
received and followed up, (3) the number of
interviews conducted, (4) the number of site
inspections performed, (5) the number of phone
consultations performed, and (6) the frequency
of summary surveillance reports. A summary of
outreach activities to stakeholders should also
be prepared (e.g., number of newsletter articles
published and the number of presentations
delivered). Having an electronic tracking sys-
tem can facilitate the collection and evaluation
of this information.

Conclusions and recommendations should be
provided when evaluating a surveillance sys-
tem. An assessment should be made about
whether the surveillance system should be con-
tinued (that is, can justification be made for the
resources applied to it?). If the answer is yes,
the need for any modifications to the system
should be identified. Finally, when making rec-
ommendations for modifications, it is prudent
to recall that the costs and attributes of the sys-
tem are interdependent (e.g., improvements in
one attribute may increase costs or affect the
performance of another attribute). Therefore,
these consequences should be considered when
recommending modifications. An evaluation
should examine whether recommendations
made by the PPSP to prevent pesticide poison-
ing were implemented, or if other actions were
taken as a result of surveillance data (e.g., are
data used for generating research or interven-
tions?). If the PPSP has an advisory committee
(see Section 5.9.3), this committee can often
contribute to the evaluation process.

9.3 CONCLUSION

The strategies and examples described in this
chapter demonstrate how surveillance data can
be used to identify new emerging pesticide
problems, and thus estimate the magnitude of
pesticide poisoning. 

Throughout this instruction guide, our goal has
been to provide tools that NIOSH partners can
use to identify pesticide poisoning risk factors
and target interventions toward them. Those
tools include

Information about the importance of pesti-
cide poisoning surveillance 
Mechanisms to improve reporting of cases
to surveillance programs
Methods to investigate reported cases 
Guidance on using the case definition, and
Additional resources relevant to pesticide
poisoning surveillance.

They are based on the experience of public
health professionals who are directly involved
in the field. Developed over many years, these
tools can provide a strong base for any State or
local entity initiating a pesticide surveillance
program.  

It is our hope that others will continue to build
on this body of knowledge and expand on the
surveillance activities being performed today.
In particular, we look forward to a repository of
successful intervention and prevention strate-
gies and an examination of their ability to
reduce the occurrence of pesticide related-illness
and injury. Much remains to be done in assess-
ing the effectiveness of IPM techniques, admin-
istrative controls, and the use of low-toxicity
pesticides when nontoxic methods are impractical
or unsuccessful.
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APPENDIX A
LISTING OF MORBIDITY AND MORTALITY WEEKLY

REPORT (MMWR) ARTICLES ON
PESTICIDE-RELATED ILLNESS AND INJURY

JANUARY 1, 1982–SEPTEMBER 30, 2004

http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102a.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102v.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102b.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102c.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102f.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102d.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102e.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102i.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102g.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102h.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102s.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102m.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102n.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102o.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102p.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102q.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102r.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102t.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102u.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102j.pdf
http://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102k.pdf


LISTING OF MORBIDITY AND MORTALITY WEEKLY REPORT
(MMWR) ARTICLES ON PESTICIDE-RELATED ILLNESS AND
INJURY JANUARY 1, 1982–SEPTEMBER 30, 2004
Note: This listing may be incomplete; efforts were made to include all articles that addressed this
topic, but some may have been missed by the search strategy used. The list is chronological with
most recent articles listed first. Relevant Surveillance Summaries and Recommendations and
Reports are listed separately.

Illness associated with drift of chloropicrin soil fumigant into a residential area – Kern County,
California, 2003. Vol. 53, No. 32: 740–742, 8/20/2004.
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5332a4.htm

Surveillance for acute insecticide-related illness associated with mosquito-control efforts—Nine
states, 1999–2002. Vol. 52, No. 27:629–634, 07/11/2003.
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5227a1.htm

Nicotine poisoning after ingestion of contaminated ground beef—Michigan, 2003. Vol. 52, No.
18:413–416, 05/09/2003. http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5218a3.htm

Poisoning by an illegally imported Chinese rodenticide containing tetramethylenedisulfotetramine—
New York City, 2002. Vol. 52, No. 10:199–201, 03/14/2003.
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5210a4.htm

Pesticide-related illnesses associated with the use of a plant growth regulator—Italy, 2001. Vol. 50,
No. 39:845–847, 10/05/2001. http://www.cdc.gov/mmwr/PDF/wk/mm5039.pdf

Nosocomial poisoning associated with emergency department treatment of organophosphate
toxicity—Georgia, 2000. Vol. 49, No. 51:1156–1158, 01/05/2001.
http://www.cdc.gov/mmwr/PDF/wk/mm4951.pdf

Occupational fatalities associated with 2,4-Dichlorophenol (2,4-DCP) exposure, 1980–1998.
Vol. 49, No. 23:516–518, 06/16/2000. http://www.cdc.gov/mmwr/PDF/wk/mm4923.pdf

Illnesses associated with use of automatic insecticide dispenser units—selected States and United
States, 1986–1999. Vol. 49, No. 22:492–495, 6/09/2000.
http://www.cdc.gov/mmwr/PDF/wk/mm4922.pdf

Surveillance for acute pesticide-related illness during the Medfly Eradication Program—Florida,
1998. Vol. 48, No. 44:1015–1018, 1027, 11/12/1999.
http://www.cdc.gov/mmwr/PDF/wk/mm4844.pdf
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Illnesses associated with occupational use of flea-control products—California, Texas, and
Washington, 1989–1997. Vol. 48, No. 21:443–447, 06/04/1999.
http://www.cdc.gov/mmwr/PDF/wk/mm4821.pdf

Aldicarb as a cause of food poisoning—Louisiana, 1998. Vol. 48, No. 13:269–271, 04/09/1999.
http://www.cdc.gov/mmwr/PDF/wk/mm4813.pdf

Outbreaks of gastrointestinal illness of unknown etiology associated with eating burritos— United
States, October 1997–October 1998. Vol. 48, No. 10:210–213, 03/19/1999.
http://www.cdc.gov/mmwr/PDF/wk/mm4810.pdf

Farmworker illness following exposure to carbofuran and other pesticides. Vol. 48, No. 06:113–116,
02/19/1999. http://www.cdc.gov/mmwr/PDF/wk/mm4806.pdf

Monitoring environmental disease—United States, 1997. Vol. 47, No. 25:522–525, 07/03/1998.
http://www.cdc.gov/mmwr/PDF/wk/mm4725.pdf

Poisonings associated with illegal use of aldicarb as a  rodenticide—New York City, 1994–1997.
Vol. 46, No. 41:961–963, 10/17/1997. http://www.cdc.gov/mmwr/PDF/wk/mm4641.pdf

Acute pesticide poisoning associated with use of a sulfotepp fumigant. Vol. 45,  No. 36:780–782,
09/13/1996. http://www.cdc.gov/mmwr/PDF/wk/mm4536.pdf

Pentachlorophenol poisoning in newborn infants—St. Louis, Missouri, April-August 1967. Vol. 45, 
No. 25:545–549, 06/28/1996. http://www.cdc.gov/mmwr/PDF/wk/mm4525.pdf

Eye injuries to agricultural workers—Minnesota, 1992–1993. Vol. 44, No. 18:364–366, 05/12/1995.

Deaths associated with exposure to fumigants in railroad cars—United States. Vol. 43, No.
27:489–491, 07/15/1994. http://www.cdc.gov/mmwr/PDF/wk/mm4327.pdf.

Occupational pesticide poisoning in apple orchards—Washington, 1993. Vol. 42, No. 51:993–995,
01/07/1994. http://www.cdc.gov/mmwr/PDF/wk/mm4251.pdf

Acute effect of indoor exposure to paint containing bis(tributyltin)oxide—Wisconsin, 1991. Vol. 40,
No. 17:280–281, 05/ 03/1991.

Unintentional methyl bromide gas release—Florida, 1988.  Vol. 38, No. 51:880-882, 01/05/1990.

Mercury exposure from interior latex paint—Michigan. Vol. 39, No. 8:125–126, 03/02/1990.

Endrin poisoning associated with taquito ingestion—California. Vol. 38, No. 19:345–347,
05/19/1989.
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Organophosphate toxicity associated with flea-dip products—California. Vol. 37, No. 21:329–330,
335–336, 06/03/1988.

Serum 2,3,7,8-Tetrachlorodibenzo-p-dioxin levels in air force health study participants—
Preliminary Report. Vol. 37, No. 20:309–311, 05/27/1988.

Fatalities resulting from sulfuryl fluoride exposure after home fumigation—Virginia. Vol. 36, No.
36:602–604, 609–611, 09/18/1987. 

Serum dioxin in Vietnam-Era Veterans—Preliminary Report. Vol. 36, No. 28:470–475, 07/24/1987. 

Current trends postservice mortality among Vietnam Veterans. Vol. 36, No. 05:61–64, 02/13/1987. 

Aldicarb food poisoning from contaminated watermelons—California. Vol. 35, No. 16:254–258,
04/25/1986. 

Acute poisoning following exposure to an agricultural insecticide—California. Vol. 34, No.
30:464–466, 471, 08/02/1985.

Neurologic findings among workers exposed to fenthion in a veterinary hospital—Georgia. Vol. 34,
No. 26:402–403, 07/05/1985.

Vietnam Veterans’ risks for fathering babies with birth defects. Vol. 33, No. 32:457–459, 08/17/1984.

Organophosphate insecticide poisoning among siblings—Mississippi. Vol. 33, No. 42:592–594,
10/26/1984. 

DDT exposures in a natural history museum—Colorado. Vol. 32, No. 34:443–444, 09/02/1983.  

Arsenic contamination in an abandoned building—Ohio. Vol. 31, No. 39:531–532, 10/08/1982. 

Surveillance Summaries

Surveillance for emergency events involving hazardous substances—U.S., 1990–1992.  Vol. 43, 
No. SS-2, 07/22/1994. http://www.cdc.gov/mmwr/PDF/SS/SS4302.pdf

Surveillance for occupational asthma—Michigan and New Jersey, 1988–1992. Vol. 43, 
No. SS-1:9-16, 06/10/1994. http://www.cdc.gov/mmwr/PDF/SS/SS4301.pdf

Recommendations and Reports

Diagnosis and management of foodborne illnesses a primer for physicians. Vol. 50, No. RR-2,
01/26/2001.
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Biological and chemical terrorism: strategic plan for preparedness and response. Vol. 49,  No. RR-4,
04/21/2000. http://www.cdc.gov/mmwr/PDF/RR/RR4904.pdf

Recommended framework for presenting injury mortality data. Vol. 46, No. RR-14:1, 08/29/1997.
http://www.cdc.gov/mmwr/PDF/RR/RR4614.pdf

Mandatory reporting of occupational diseases by clinicians. Vol. 39, No. RR-9:019, 06/22/1990. 
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SELECTED PESTICIDE ILLNESS REPORTING STATUTES AND
RULES

Note: This list was current as of September 30, 2004. The list is not a comprehensive list of all appli-
cable State reporting rule links but is intended to supply links to a rule or statute that may be of partic-
ular interest. 

AARRIIZZOONNAA

http://www.azhs.gov. This page has a link to the reporting statute and rule.

CCAALLIIFFOORRNNIIAA

http://www.leginfo.ca.gov/cgi-bin/calawquery?codesection=hsc.
Sections 105200–105225 of the health and safety code relate to pesticide illness reporting.

MMIICCHHIIGGAANN

http://www.legislature.mi.gov/mileg.asp?page=getObject&objName=mcl-368-1978-5-56&highlight.

MMIISSSSOOUURRII

http://www.sos.mo.gov/adrules/csr/current/19csr/19c20-20.pdf.  

NNEEWW MMEEXXIICCOO

http://www.nmcpr.state.nm.us/nmac/_title07/T07C004.htm.
Browse to Control of disease and conditions of public health significance.

NNEEWW JJEERRSSEEYY

http://www.state.nj.us/health/eoh/survweb/.
Browse to occupational disease reporting requirements.

NNEEWW YYOORRKK

http://www.health.state.ny.us/nysdoh/environ/pest/appenda.htm.
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OORREEGGOONN

http://www.leg.state.or.us/ors/433.html.
Browse to Chapter 433.004.

TTEEXXAASS

http://lamb.sos.state.tx.us/tac/index.html.
This is a link to the Texas administrative code. Enter the TAC Viewer and select Title 25—Health
Services, Part 1, Chapter 99—Occupational Diseases.

http://www.capitol.state.tx.us/statutes/statutes.html.
This link connects you with the Texas statutes. Select Health and Safety Code; search for Chapter 84—
Reporting of Occupational Conditions.

WWAASSHHIINNGGTTOONN

http://search.leg.wa.gov/pub/textsearch/default.asp.
The Washington law establishing the Pesticide Incident Response and Tracking (PIRT) Board is at
this site. Seach for RCW 70.104, after checking the RCW & Depositions box.

The current reporting rules can be found by searching for WAC 246 after checking the WAC box.
Pesticide poisoning is listed as one of the notifiable conditions in Chapter 246-101.
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SAMPLE FORMS, INVESTIGATION TOOLS,  AND TEMPLATES FOR
DATA TABLES

CCOONNTTEENNTTSS

C.1 Case Tracking Form and Contact Log

C.2 Main Pesticide Exposure Questionnaire

C.3 Pesticide Illness and Injury Surveillance Data Collection Form

C.4 Field Investigation Contact Form and Health Safety Checklist for Field Personnel

C.5 Instructions for National Transportation Safety Board (NTSB) Search to Obtain Reports of
Airplane Accidents Involving Aerial Pesticide Applicators

C.6 Sample Templates for Tables Presenting Surveillance Data

C.7 Sample Letters for PPSP Case Follow-up

C.8 Instructions for Obtaining Acute Pesticide-Related Illnesses and Injuries data from Poison
Control Centers (PCC)
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C.1  CASE TRACKING FORM AND CONTACT LOG

These two forms are examples of mechanisms that PPSPs can use to track the case follow-up process
to ensure that all needed information is collected and that appropriate referrals and agency contacts are
made. As noted in Chapter 5, the program should determine if it wants to log and track informational
calls and/or reports that are screened out as unrelated to pesticide exposure. The tracking checklist
form included here does not include informational calls but could be adapted to do so. The procedures
used for any tracking system should be documented in a procedure manual. The contact log is a tool
for recording names of individuals and the dates they were contacted as part of the follow-up investi-
gation process. The comments should be supplemented with additional records of conversation perti-
nent to the investigation. The forms can be useful tools to review timeliness and completeness of the
investigation process.
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APPENDIX C SECTION 2
PPEESSTTIICCIIDDEE EEXXPPOOSSUURREE QQUUEESSTTIIOONNNNAAIIRREE

C.2   MAIN PESTICIDE EXPOSURE QUESTIONNAIRE

IINNSSTTRRUUCCTTIIOONNSS

This is a sample questionnaire for use by an acute pesticide-related illness and injury surveillance pro-
gram. It includes questions that satisfy the data requirements for all of the core variables needed by the
National Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control and
Prevention (CDC). Additional questions for administrative report management at the State level, as
well as optional suggested questions, are included. Optional questions are indicated on the form by
framing with a dashed border. The order of the questions is designed to provide ease of data collection
as well as data entry using the SENSOR Pesticide Incident Data Entry and Reporting (SPIDER) data
management software. Shading on pages 1-17 indicates data to be completed by the interviewer and
not asked during the actual interview. Pages 18-21 are to be completed following the initial interview as
additional medical information is collected and case closure is completed. States will need to customize
this questionnaire for their specific needs. Some States may choose to develop separate questionnaires
for agricultural, occupational, nonoccupational, physician, or non-English speaker interviews. The
design presented here is not appropriate for interviewing non-English speaking farmworkers. An exam-
ple of a Spanish language questionnaire specific to agriculture situations can be obtained from the
California DHS SENSOR Pesticide Poisoning California (SPPC) Program (510-620-5757 or
http://www.dhs.ca.gov/ohb/AgInjury/).

http://www.dhs.ca.gov/ohb/AgInjury/
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C.3 PESTICIDE ILLNESS AND INJURY SURVEILLANCE
DATA COLLECTION FORM

IINNSSTTRRUUCCTTIIOONNSS

This is a sample data collection form for use by an acute pesticide-related illness and injury surveil-
lance program. This form is for States that choose not to use a standard questionnaire but collect data
via an open-ended interview. The form includes fields that satisfy data requirements for all of the core
variables needed by the National Institute for Occupational Safety and Health (NIOSH), Centers for
Disease Control and Prevention (CDC). Fields needed for administrative report management at the
State level, as well as optional suggested variables are also included. Optional items are indicated on
the form by framing with a dotted-line border. The order of the fields is designed to provide ease of
data collection as well as data entry using the SENSOR Pesticide Incident Data Entry and Reporting
(SPIDER) data management software. Shading indicates items that are to be completed by the inter-
viewer and not asked during the actual exposed individual or attending health care professional (HCP)
interview. The form contains fields for information that may be collected from the exposed individual,
and additional medical and pesticide product information collected from record reviews or additional
interviews.  States will need to customize this data collection form for their specific needs.
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c

Rev. 8/10/04 

Activity of case at time of exposure   (Enter code) 
01 Applying pesticide  
02 Mixing/loading pesticide 
03 Transport or disposal of pesticide 
04 Repair or maintenance of pesticide application equipment 
05 Any combination of activities 01–04 
06 Involved in manufacture or formulation of pesticide 
07 Emergency response 
08 Routine work activity not involved with pesti ide application (includes exposure to field residue) 
09 Routine indoor living activities not involved with pesticide application 
10 Routine outdoor living activities not involved with pesticide application 
98 Not applicable 
99 Unknown 

 
Others exposed 
 
Were other persons possibly exposed?   Yes   No  Unknown 

If Yes, How many? ___________ 

Did any seek medical care?    Yes   No    Unknown 
Use a separate sheet of paper to record names and contact information if appropriate. 

 
Exposure address (That is, subject’s location at time of exposure. This may be the same as 
the case address or the event address.) 
 

Address 1 _________________________________________________________
Address 2 _________________________________________________________

City _________________________________________________________
State __ __           ZIP __ __ __ __ __ 

FIPS __ __ __      County __ __ __ 

County name ____________________________________ 

Note: For cases reported multiple times, you can use the shortcut buttons in SPIDER to either copy the existing 
address from the case table, or if this is a new address, move this address to the case table. 
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C.4 FIELD INVESTIGATION CONTACT FORM AND
HEALTH SAFETY CHECKLIST FOR FIELD PERSONNEL

The following checklist is designed to remind field staff about equipment and safety precautions they
need to take when embarking on a field investigation or any form of on-site follow-up. It also ensures
that supervisory staff have appropriate contact information for field staff. In addition, PPSPs may
decide to use this form when staff are accompanying partner enforcement agency staff. The checklist
is to be completed by PPSP personnel BEFORE going out into the field. For team visits, only the team
leader is required to complete the form. Team leaders are responsible for ensuring that all team mem-
bers meet the required checklist items stated below. As with all of the sample forms, this form should
be modified to meet the specific needs of the PPSP.
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C.5 INSTRUCTIONS FOR NATIONAL TRANSPORTATION SAFETY
BOARD (NTSB) SEARCH TO OBTAIN REPORTS OF
AIRPLANE ACCIDENTS INVOLVING AERIAL PESTICIDE
APPLICATORS

NTSB maintains data on aviation accidents. The Aviation Synopses can be searched for information
about aviation accidents involving aerial agricultural applications. These applications are covered by
14 CFR Part 137. The synopses may be reviewed by searching monthly lists of accidents or perform-
ing a query. Make sure your browser is set to accept cookies. 

Go to the NTSB website  http://www.ntsb.gov/NTSB/query.asp.

The first item on the list is a Database Query. First, look at the general instructions for searching, then
select the Database Query form. Complete the various fields. This includes entering the date range
you are interested in, selecting your State, severity, and a specific category of aircraft (if you are
searching for a particular accident or type of accident). You can leave the Operation category as All.
In the area labeled Enter your word string below, type 137. Choose Sort by Date Ascending unless you
want to sort on an option other than date. Click on Submit Query. This search strategy should catch all
of the agricultural accidents (since applications are regulated by 14 CFR Part 137).

http://www.ntsb.gov/NTSB/query.asp
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C.6 SAMPLE TEMPLATES FOR TABLES PRESENTING
SURVEILLANCE DATA
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C.7 SAMPLE LETTERS FOR PPSP CASE FOLLOW-UP

The following sample letters are provided as templates that PPSPs can modify to meet their specific
needs and legal requirements.

• Thank-you letter to an HCP who reports a case

• A request for cooperation to an HCP who failed to report a case

• A request to an HCP for medical records

• A letter to an employer regarding an upcoming site inspection
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TTHHAANNKK--YYOOUU LLEETTTTEERR TTOO HHCCPP WWHHOO RREEPPOORRTTEEDD CCAASSEE

[Agency Letterhead]

DATE

INSIDE ADDRESS

Re: [case number]

Dear [insert HCP name]:

Thank you for the information you recently provided regarding the illness and possible pesticide expo-
sure of [insert patient name]. Your report helps us to identify pesticide products and practices that
may affect public health, as well as provide exposure prevention information to affected individuals.

If you would like further information about this case, the [insert agency name] [insert surveillance
program name], or other State agency resources, please call me at [insert phone number].
[Option—include a copy of the EPA Recognition and Management of Pesticide Poisonings]

Sincerely,
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RREEQQUUEESSTT FFOORR CCOOOOPPEERRAATTIIOONN LLEETTTTEERR TTOO HHCCPP WWHHOO FFAAIILLEEDD TTOO RREEPPOORRTT CCAASSEE

[Agency Letterhead]

DATE

INSIDE ADDRESS

Re: [patient] Case number:

Dear [insert HCP name]:

The [insert agency name] is currently investigating a reported pesticide-related illness of your above-
named patient. (We have been in touch with a member of your staff regarding the observable signs,
diagnosis, and treatment of the individual.) The [surveillance program name] routinely identifies and
investigates illnesses and injuries associated with pesticide exposure.

Suspected pesticide poisoning is a reportable condition in the [insert State name]. Health care
providers are required by [insert rule reference] to report acute or subacute conditions that are caused
by, or suspected of being caused by, pesticide exposure. All medical details and the person’s identity
are kept confidential. Resources and referrals are available to the reporting provider and the patient,
including exposure prevention information.

Your report helps us identify pesticide products or practices that may affect public health. Your coop-
eration in reporting any future pesticide-related illnesses is appreciated. If you would like further
information about the program, please contact us at [insert phone number]. [Option—include a
copy of the EPA Recognition and Management of Pesticide Poisonings.]

Sincerely,
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MMEEDDIICCAALL RREECCOORRDDSS RREEQQUUEESSTT LLEETTTTEERR

[Agency Letterhead]

DATE

INSIDE ADDRESS

Re: [case number]

Dear [insert HCP name]:

This letter is sent by [agency name (agency abbreviation)] to request medical records relevant to ill-
ness investigations conducted by the [agency abbrev.]. The [agency] collects medical records in
accordance with State law. Copies of relevant sections of State code are attached for your convenience.

The [agency] has received a notice of pesticide-related illness involving the patient listed below and
requests copies of any medical information (including chart notes and laboratory test results) that you
might have.

[First name Last name, SSN, DOB;  injured on: date; seen on: date]

Please also check your records for any information you have on other patients seen on the same date,
or within several days before or after, who may have a pesticide-related illness or injury associated
with the same exposure incident. Please provide copies of any such records to the [agency].

Please mail or fax these records to the return address indicated above. If you have any questions, please call
me at [insert phone number]. Thank you for your cooperation in providing the requested information.

Note that the [agency name] is an agency of [parent authority, e.g., the State of _____ ] and is con-
ducting pesticide poisoning surveillance in its capacity as a public health authority as defined by the
Health Insurance Portability and Accountability Act (HIPAA), Standards for Privacy of Individually
Identifiable Health Information; Final Rule (Privacy  Rule) [45 CFR 164.501]. Persuant to 45 CFR
164.512(b) of the Privacy Rule, covered entities such as your organization may disclose, without indi-
vidual authorization, protected health information to public health authorities “. . .authorized by law to
collect or receive such information for the purpose of preventing or controlling disease, injury, or dis-
ability, including, but not limited to, the reporting of disease, injury, vital events such as birth or death,
and the conduct of public health surveillance, public health investigations, and public health interven-
tions . . .” The information being requested represents the minimum necessary to carry out the public
health purposes of pesticide poisoning surveillance pursuant to 45 CFR 164.514(d) of the Privacy Rule.

Sincerely, 
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LLEETTTTEERR TTOO EEMMPPLLOOYYEERR RREEGGAARRDDIINNGG AANN UUPPCCOOMMIINNGG SSIITTEE IINNSSPPEECCTTIIOONN

[Agency Letterhead]

DATE

INSIDE ADDRESS

Re: Site inspection scheduled for [date] 

Dear [name]:

Thank you for your cooperation with the [agency name] investigation of illness reports among
employees at [company name]. We are writing to confirm our meeting and to provide you with logis-
tical and other information about our investigation. The meeting will take place at [insert location]. 

Based on phone conversations with [person’s name (date)], it is our understanding that the following
persons will be present at the meeting: [names and titles]. In addition to ourselves, [list any addition-
al names and titles] working with [agency and program name] on pesticide illness tracking will also
attend our meeting.

Background: [agency] is mandated to investigate the causes of morbidity and mortality from work-
induced diseases and develop recommendations for improved control of work-induced diseases [code
reference] [Modify sentence as needed to reflect agencies’ authority]. In contrast to [State] -
OSHA, [program name] is not an enforcement agency, and we do not issue citations. [agency] initi-
ated this investigation in response to physician reports of illness among [worker types] potentially
exposed to pesticides as a result of [work activity or task]. Between [dates], [agency] received
[insert number] incident reports involving a total of [insert number] workers. [Give reason there is
concern about the reports.]

Purpose: The purpose of our on-site field investigation on [date] is to gather information and make
observations about [activity] practices at [company name].

Process: The process for the [date] site visit will be an opening conference for introductions, a review
of the purpose, scope, and methodology of our investigation, and an opportunity for company and
worker representatives to ask us questions. We will then conduct an on-site observation of [process,
site, or activity]. We will walk through the [facility type], at which time we will ask [company name]
representatives to provide a detailed explanation of the pesticide application process including local
ventilation conditions at the time of the application. We will ask worker representatives for their
knowledge of the process as well. We will take photographs. The site visit will end with a closing con-
ference at which time we will summarize our progress in the investigation and answer any additional
questions you may have. We anticipate that the site visit will take about four hours (assuming that we
will have received much of the information/documentation about the application from [company
name] prior to the site visit).
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Scope: The scope of [agency] investigation is limited to [describe scope]. The limited nature of
[agency name’s] investigation does not imply there are, or are not, other safety and health issues at the
workplace. 

Methodology: [agency name] will evaluate and classify [worker or specific worker job type] illness
reports according to criteria established by the National Institute for Occupational Safety and Health
(NIOSH). Enclosed is a copy of these criteria. They are also available at http://www.cdc.gov/niosh
/pestsurv/pdfs/pest-casdef2000.pdf. Worker exposure to pesticides will be assessed utilizing data from
(1) interviews with employees, employee representatives, and employer representatives; (2) work-site
observations and interviews with company and employee representatives regarding the work process,
tasks, and exposure control measures; (3) review of medical records, policy and procedures, and other
written materials; and (4) a review of the relevant scientific literature. [Agency] will attempt to conduct
a voluntary interview with all workers with a reported illness at the worker’s home by phone.
Employer interviews will be conducted at the work-site and by phone as needed.

Exposure control measures will be evaluated according to the presence, use, and efficacy of standard
industrial hygiene hierarchy of controls (i.e., engineering, administration, and personal protection).
Recommendations to prevent illness will be based on a public health approach; i.e., primary, second-
ary, and tertiary measures. To the extent possible, it is normal practice for [agency] to direct each of
our recommendations to the persons or groups that have the authority to implement change. 

Our investigation will be conducted independently of regulatory agencies. However, if while at a
workplace, we observe a condition that could reasonably be expected to cause death or serious physi-
cal harm immediately (that is, an imminent hazard), we are obliged to notify the employer and affected
workers of the hazard and to notify [State name]-OSHA and/or other appropriate agencies. In prac-
tice, circumstances that would require a referral to an enforcement agency have almost never been
encountered by [agency] investigators. The investigation may not identify all hazards or violations of
good practice within the scope of the practices reviewed  Allowing [agency]  to conduct the investiga-
tion and/or following recommendations made in the investigation report will not exempt [company
name] or the worksite from an enforcement inspection or regulatory compliance.

At a minimum, all of [agency’s] findings and recommendations to prevent illness will be reported in
writing in a timely manner to the incident cases, reporting physicians, employee representatives, and
[company name]. Publications may also be disseminated to other interested parties, such as health
and safety professionals, industry-based organizations, government agencies, and labor unions. Our
report will not contain any personal-identifying information about individual workers. Although not
confidential information, our publications for general distribution do not usually specify the name of
the employer. 

Specific information we are seeking from [company name]: In order to make the best use of your time
during our site visit, we are providing you with a list of the questions and information we will request
from [company]. We will also have additional questions based on what we learn from you. All of the
information requested below relates to the time period covered by the scope of this investigation
([date range]), except where otherwise indicated.

http://www.cdc.gov/niosh/topics/pesticides/pdfs/casedef2003_revAPR2005.pdf
http://www.cdc.gov/niosh/topics/pesticides/pdfs/casedef2003_revAPR2005.pdf
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[list questions]

We have tried to compile a comprehensive list of questions and sources of information that are rele-
vant to this investigation. However, it is likely that we have omitted something. Please do not hesitate
to provide any other data that you are aware of that may be useful in understanding the work process
of [process, site, or activity being investigated]. Also, please note if certain data are not available, as
it is important for us to understand where there may be gaps in data. 

We appreciate your time and participation in the [agency] investigation. It is our goal that the informa-
tion collected will contribute to our ability to determine the severity and extent of the potential prob-
lem and identify possible causes and solutions. Please contact [name] by e-mail ([e-mail address]) or
phone ( [phone number] ) if you have any questions. We look forward to meeting you on [date].

Sincerely,

cc:

Enclosures
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C.8 INSTRUCTIONS FOR OBTAINING ACUTE PESTICIDE-
RELATED ILLNESS AND INJURY REPORTS FROM POISON
CONTROL CENTERS (PCCS)

A. Obtaining the annual number of incident cases 
1. Contact your local PCC. Contact information can be obtained from the American 

Association of Poison Control Centers at http://www.aapcc.org/director2.htm. Some States 
have more than one PCC.

2. Include in-State residents and those of unknown residence.

3. Determine if the PCC uses the Toxicall® data system. 
a. If YES, go to step A.4.
b. If NO, go to step A.5.

4. If the PCC uses Toxicall®, ask the PCC to run Report 57.
a. To obtain occupational cases only: Cases should either have reason for the call 

(ExpReason) = 3 (occupational) OR exposure site (ExpSite) = 3 (workplace). 
b. To obtain all acute pesticide-related illnesses and injuries: Neither ExpReason nor 

ExpSite need to be specified.
c. To calculate incidence rates, go to B. Estimating the Total Population at Risk 

(denominator).

5. If the PCC does not use Toxicall® or if it cannot generate Report 57, determine if the 
PCC will provide a data set of all received calls.
a. If YES, go to Step A.6.
b. If NO, go to Step A.7.

6. If the PCC can provide a data set of all received calls, query the data set to identify cases 
that meet the following criteria:  
a. Exposure to an agent included in one of the pesticide generic categories 

(SubGenricCode) =
Disinfectants
0201008 disinfectant industrial cleaner
0201055 bromine water/shock treatment
0201056 chlorine water/shock treatment
0042281 hypochlorite disinfectant: hypochlorite, non-bleach product
0040280 phenol disinfectant: phenol (e.g., Lysol)
0039282 pine oil disinfectant 
0077286 other/unknown disinfectant:

http://www.aapcc.org/director2.htm
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Fungicides (nonmedicinal)
0243566 carbamate fungicide
0201033 copper compound fungicide
0077564 mercurial fungicide
0077565 non-mercurial (inactive) fungicide 
0253000 phthalimide fungicide
0254371 wood preservative
0077566 other/unknown (inactive) nonmedicinal fungicide
0201034 other nonmedicinal fungicide
0201035 unknown nonmedicinal fungicide

Fumigants
0201036 aluminum phosphide fumigant
0201037 metam sodium (fumigant, fungicide, or herbicide)
0201038 methyl bromide (fumigant, fungicide, or herbicide)
0201039 sulfuryl fluoride fumigant
0201040 other fumigant
0201041 unknown fumigant

Herbicides (includes algicides, defoliants, dessicants, plant growth regulators)
0201054 algicide
0254370 anti-algae paint
0243561 carbamate herbicide
0017000 2,4-d or 2,4,5-t (inactive)
0201042 chlorophenoxy herbicide
0049562 diquat
0201043 glyphosate 
0049000 paraquat
0049561 paraquat/diquat combination
0077121 plant hormone
0213000 triazine herbicide
0215000 urea herbicide
0077561 other herbicide
0077567 unknown herbicide

Insecticides (includes insect growth regulators, molluscicides, nematicides)
0004562 arsenic pesticide
0062562 borate/boric acid pesticide
0070000 carbamate only (alone)
0070560 carbamate with other insecticide 
0050000 chlorinated hydrocarbon only (alone)
0050560 chlorinated hydrocarbon with other insecticide
0201044 insect growth regulator
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0172000 metaldehyde (molluscicide)
0208562 nicotine (excluding tobacco products)
0038000 organophosphate
0038560 organophosphate/carbamate combined
0038561 organophosphate/chlorinated hydrocarbon (inactive)
0038562 organophosphate/other insecticide 
0038563 organophosphate/carbamate/chlorinated hydrocarbon (inactive)
0176000 piperonyl butoxide only (inactive)
0144000 piperonyl butoxide/pyrethrin (inactive) (without carbamate or o.p.)
0144001 pyrethrins only (inactive) 
0201045 pyrethrin
0201046 pyrethroid
0145000 rotenone
0077568 veterinary insecticide (inactive) (for pets—flea collars, etc.)
0077562 other insecticide
0077569 unknown insecticide

Repellents
0201047 bird, dog, deer, or other mammal repellent
0201048 insect repellent with DEET
0201049 insect repellent without DEET
0218000 insect repellent: unknown (inactive) 
0033000 naphthalene moth repellent
0050430 paradichlorobenzene moth repellent
0077431 other mothball or moth repellent
0077430 unknown mothball or moth repellent

Rodenticides
0174000 antu
0048563 anticoagulant: warfarin-type anticoagulant rodenticide
0048564 anticoagulant: long-acting, superwarfarin anticoagulant rodenticide
0244577 barium carbonate barium carbonate containing rodenticides
0201050 bromethalin
0201051 cholecalciferol rodenticide
0012563 cyanide rodenticide (excluding industrial or misc. chemical)
0162000 monofluoroacetate 1080/monofluoroacetate/smfa
0043000 strychnine rodenticide
0197000 vacor/pnu
0201052 zinc phosphide
0217000 thallium
0077563 other rodenticide
0077577 unknown rodenticide
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b. Medical outcome (MedicalOutcome) is coded into one of the following values: 
201=minor effect 
202=moderate effect 
203=major effect 
204=death
206=not followed, minimal clinical effects possible 
207=unable to follow, judged as a potentially toxic exposure 

c. Request specific values for ExpReason and ExpSite, if needed.
(1) To obtain occupational cases only: Cases should either have reason for the call 

(ExpReason) = 3 (occupational) OR exposure site (ExpSite) = 3 (workplace).
(2) To obtain all acute pesticide-related illnesses and injuries: Neither ExpReason nor 

ExpSite need to be specified.

7. Using the case number, delete any duplicate cases.

8. Tally the total number of cases that meet the criteria.

9. If interested in calculating an incidence rate, go to B. Estimating the Total Population at 
Risk (denominator). 

10. If the PCC will not provide a data set:
a. Ask the PCC to tally the number of cases that meet the criteria in A.6.a through A.6.d.
b. If interested in calculating a rate, go to “B. Estimating the Total Population at Risk 

(denominator).”

B. Estimating the Total Population at Risk (denominator for rate calculations) 
1. Determine whether the rate is for acute occupational pesticide-related illness and injury, or 

for all acute pesticide-related illness and injury.
a. If for acute occupational pesticide-related illness and injury, go to B.2.
b. If for all acute pesticide-related illnesses and injuries, go to B.3.

2. To obtain the denominator for an occupational case rate:
a. Go to Current Population Statistics: http://www.bls.gov/opub/gp/laugp.htm.
b. Select Section II: Estimate for States.
c. Select Table 12. Employment status of the civilian noninstitutional population by sex,

age, race, and Hispanic origin.
d. Find your State from the first column.
e. Read the Total row for your State and the 4th column—Employment Number. This 

is the Number of Employer Persons 16 years of age or older (in thousands). 
Multiply by 1000.

f. Go to C. Calculating the annual incidence rate.

http://www.bls.gov/opub/gp/laugp.htm
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3. To obtain the denominator for the total population case rate:
a. Use the US Census standard population. The most recent figures can be found 

at http://quickfacts.census.gov/qfd/index.html.
b. After selecting your State, total population estimates will be provided. 
c. Go to C. Calculating the annual incidence rate.

C. Calculating the annual incidence rate
1. Divide the numerator (A) by the denominator (B).
2. Multiply this result by 100,000 to get the annual rate per 100,000 persons.
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CASE DEFINITION FOR ACUTE PESTICIDE-RELATED ILLNESS
AND INJURY CASES REPORTABLE TO THE NATIONAL PUBLIC
HEALTH SURVEILLANCE SYSTEM

Contents:
D.1  Clinical Description
D.2  Laboratory Criteria for Diagnosis
D.3  Classification Criteria
D.4 Contacts for Additional Information
D.5  Frequently Asked Questions (FAQs)
D.6  Characteristic Signs and Symptoms for Several Pesticide Active Ingredients and Classes of

Pesticides
D.7  Glossary of Terms

DD..11    CCLLIINNIICCAALL DDEESSCCRRIIPPTTIIOONN

This surveillance case definition refers to any acute adverse health effects resulting from exposure to
a pesticide product (defined under the Federal Insecticide Fungicide and Rodenticide Act [FIFRA] )
including health effects due to an unpleasant odor, injury from explosion of a product, inhalation of
smoke from a burning product, and allergic reaction. Because public health agencies seek to limit all
adverse effects from regulated pesticides, notification is needed even when the responsible ingredient
is not the active ingredient.

A case is characterized by an acute onset of symptoms that are dependent on the formulation of the
pesticide product and involve one or more of the following:

Systemic signs or symptoms (including respiratory, gastrointestinal, allergic, and neurological
signs/symptoms)

Dermatologic lesions

Ocular lesions

This case definition and classification system is designed to be flexible permitting classification of
pesticide-related illnesses from all classes of pesticides. Consensus case definitions for specific class-
es of chemicals may be developed in the future.

A case will be classified as occupational if exposure occurs while at work (this includes working for
compensation; in a family business, including a family farm; for pay at home; and as a volunteer emer-

118833

APPENDIX D 



gency medical technician [EMT], firefighter, or law enforcement officer). All other cases will be
classified as nonoccupational. All cases involving suicide or attempted suicide should be classified
as nonoccupational.

A case is reportable to the national surveillance system when there is:

Documentation of new adverse health effects that are temporally related to a documented pesticide
exposure, and

Consistent evidence of a causal relationship between the pesticide and the health effects based on
the known toxicology of the pesticide from commonly available toxicology texts, government pub-
lications, information supplied by the manufacturer, or two or more case series or positive epidemi-
ologic investigations, or

Insufficient toxicologic information available to determine whether a causal relationship exists
between the pesticide exposure and the health effects.

See the Classification Criteria section for a more detailed description of these criteria.

DD..22    LLAABBOORRAATTOORRYY CCRRIITTEERRIIAA FFOORR DDIIAAGGNNOOSSIISS

If available, the following laboratory data can confirm exposure to a pesticide:

Biological tests for the presence of, or toxic response to, the pesticide and/or its metabolite (in
blood, urine, etc.)

— Measurement of the pesticide and/or its metabolite(s) in the biological specimen

— Measurement of a biochemical response to the pesticide in a biological specimen (e.g.,
cholinesterase levels)

Environmental tests for the pesticide (e.g., foliage residue, analysis of suspect liquid)

Pesticide detection on clothing or equipment used by the case subject

DD..33    CCLLAASSSSIIFFIICCAATTIIOONN CCRRIITTEERRIIAA

Reports received and investigated by State programs are scored on the three criteria provided below
(criteria A, B, and C). Scores are either 1, 2, 3, or 4 and are assigned based on all available evidence.
The classification matrix (Table D-1) provides the case classification categories and the criteria scores
needed to place the case into a specific category. Definite, probable, possible, and suspicious cases
(see the classification matrix) are reportable to the national surveillance system. Additional classifica-
tion categories are provided for States that choose to track reports that do not fit the criteria for nation-
al reporting. (Frequently asked questions [FAQs] that provide additional clarification on the classifi-
cation criteria and use of the classification matrix are provided in Section D.5. Section D.6 lists the
characteristic signs and symptoms for several pesticide active ingredients and classes of pesticides.)
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AA..    DDOOCCUUMMEENNTTAATTIIOONN OOFF PPEESSTTIICCIIDDEE EEXXPPOOSSUURREE

1. Laboratory, clinical, or environmental evidence corroborates exposure (at least one of the following
must be satisfied to receive a score of 1):

a. Analytical results from foliage residue, clothing residue, air, soil, water, or biologic samples.

b. Observation of residue and/or contamination (including damage to plant material from herbi-
cides) by a trained professional. (Note: a trained professional may be a plant pathologist, agri-
cultural inspector, agricultural extension agent, industrial hygienist, or any other licensed or
academically trained specialist with expertise in plant pathology and/or environmental effects
of pesticides. A licensed pesticide applicator not directly involved with the application may
also be considered a trained professional.)

c. Biologic evidence of exposure (e.g., response to administration of an antidote such as 2-PAM,
Vitamin K1, or repeated doses of atropine).

d. Documentation by a licensed health care professional (HCP) of a characteristic eye injury or
dermatologic effects at the site of direct exposure to a pesticide product known to produce
such effects (these findings must be sufficient to satisfy criteria B.1 under “Documentation of
Adverse Health Effect”).

e. Clinical description by a licensed HCP of two or more post-exposure health effects (at least
one of which is a sign) characteristic for the pesticide as provided in Section D.6.

2. Evidence of exposure based solely on written or verbal report (at least one of the following must be
satisfied to receive a score of 2):

a.   Report by case

b.   Report by witness
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c.   Written records of application

d.  Observation of residue and/or contamination (including damage to plant material from herbi-
cides) by other than a trained professional

e.  Other evidence suggesting that an exposure occurred

3. Strong evidence that no pesticide exposure occurred.

4. Insufficient data.

BB..    DDOOCCUUMMEENNTTAATTIIOONN OOFF AADDVVEERRSSEE HHEEAALLTTHH EEFFFFEECCTT

1. Two or more new post-exposure abnormal signs and/or test/laboratory findings reported by a
licensed HCP.

2. Two or more new post-exposure abnormal symptoms reported. When new post-exposure signs and
test/laboratory findings are insufficient to satisfy a B1 score, they can be used in lieu of symptoms
toward satisfying a B2 score.

3. No new post-exposure abnormal signs, symptoms, or test/laboratory findings reported.

4. Insufficient data (includes having only one new post-exposure abnormal sign, symptom, or test/lab-
oratory finding).

CC..    EEVVIIDDEENNCCEE SSUUPPPPOORRTTIINNGG AA CCAAUUSSAALL RREELLAATTIIOONNSSHHIIPP BBEETTWWEEEENN PPEESSTTIICCIIDDEE EEXXPPOOSSUURREE AANNDD

HHEEAALLTTHH EEFFFFEECCTTSS

1. Where the findings documented under the Health Effects criteria (criteria B) are:

a. characteristic for the pesticide as provided in Section D.6, and the temporal relationship
between exposure and health effects are plausible (the pesticide refers to the one classified
under criteria A), and/or

b. consistent with an exposure-health effect relationship based on the known toxicology (that is,
exposure dose, symptoms, and temporal relationship) of the putative agent (that is, the agent
classified under criteria A) from commonly available toxicology texts, government publica-
tions, information supplied by the manufacturer, or two or more case series or positive epi-
demiologic studies published in the peer-reviewed literature.

2. Evidence of exposure-health effect relationship is not present. This may be because the exposure
dose was insufficient to produce the observed health effects. Alternatively, a temporal relationship
does not exist (that is, health effects preceded the exposure or occurred too long after exposure).
Finally, it may be because the constellation of health effects are not consistent based on the known
toxicology of the putative agent from information in commonly available toxicology texts, govern-
ment publications, information supplied by the manufacturer, or the peer-reviewed literature.

3. Definite evidence of nonpesticide causal agent.

118866



118877

APPENDIX D 

4. Insufficient toxicologic information is available to determine causal relationship between exposure
and health effects. (This includes circumstances where minimal human health effects data are avail-
able, or where there are less than two published case series or positive epidemiologic studies link-
ing health effects to the particular pesticide product/ingredient or class of pesticides.)

DD..44    CCOONNTTAACCTTSS FFOORR AADDDDIITTIIOONNAALL IINNFFOORRMMAATTIIOONN

For information regarding acute occupational pesticide-related illness and injury, contact NIOSH at
1–800–35–NIOSH. For information about acute nonoccupational pesticide-related illness and injury,
contact the National Center for Environmental Health (NCEH) at 404–639–2530. For information
concerning regulation and use of pesticides, contact the US EPA, Office of Pesticide Programs, at
703–305–5336. The National Pesticide Information Center (NPIC) (1–800–858–7378) provides infor-
mation about pesticides, acute pesticide-related illness and injury, and the toxicology and environmen-
tal chemistry of pesticides.

For more information about this case definition contact Geoffrey M. Calvert, M.D., M.P.H., at NIOSH
(513–841–4448, e-mail jac6@cdc.gov).

Revised 11/29/04

DD..55  FFRREEQQUUEENNTTLLYY AASSKKEEDD QQUUEESSTTIIOONNSS ((FFAAQQSS))

Question 1. The terms signs and symptoms are used throughout the case definition. What is the difference
between the two?

Answer 1. Signs are objective findings that can be observed and described by a licensed HCP.
Typically, this is the information found in the physical exam or physical findings section of a medical
record or acute poisoning reporting form. These findings do not rely on the subjective reporting of sen-
sations by the affected person. An objective, knowledgeable observer includes all licensed HCPs (e.g.,
medical doctor [MD], doctor of osteopathy [DO], physician’s assistant [PA], registered nurse [RN],
EMT, etc.).

Symptoms are any subjective evidence of a disease or a condition as perceived and reported by the
patient. This includes reported changes from normal function, sensation, or appearance. This informa-
tion is the History section of a medical record.

Question 2. How should we classify the exposure when an affected person, their coworker, or family
member indicates that they were “drenched” by pesticide spray?

Answer 2. If no other corroborating evidence presented by an objective observer exists, the informa-
tion meets criteria A2. If there is documentation by medical personnel, emergency responders (police,
EMT, etc.), an employer, agency representative, or investigators that the person was observed to be
drenched at the scene or treatment facility, this would be classified as meeting criteria A1b. However,
it must be remembered that these observers must be objective and independent, and therefore they can-
not be the affected person. 



Question 3. How should an exposure be classified when a person has a dermal exposure that is diffi-
cult to document as a direct exposure? For example, a person handles an object contaminated with
pesticides, then touches another part of the body with their possibly contaminated hand. The person
then develops a dermal response at the site of hand contact.

Answer 3. If the person is confident that contact with the pesticide product definitely occurred, and the
hand-to-body part contact occurred shortly afterward, and the dermal response is documented by a
licensed HCP, code the exposure as A1d (documentation by a licensed HCP of a characteristic eye
injury or dermatologic effects at the site of direct exposure to a pesticide product known to produce
such effects). Code as A2 (evidence of exposure based solely on written or verbal report) if the dermal
response is not documented by a licensed HCP. If the history is vague, or if contact may have been with
a plant or product other than a pesticide, code as A4 (insufficient data).

Question 4. How do we interpret cholinesterase results when performing case classification?

Answer 4. Each State may choose to develop its own internal guidelines. The following very cursory
discussion is provided to assist States in this process. Cholinesterase depression is defined as one or
more of the following:

a. 30% depression from baseline (pre-exposure or 60 to 90 days post-exposure) red blood count
cholinesterase level

b. 40% depression from baseline plasma cholinesterase level

c. Cholinesterase level below laboratory normal range

The level of depression may be determined by serial post-exposure testing if a baseline test is not
available. (For example, testing 2 weeks and 4 weeks post exposure show a gradual increase in
cholinesterase by percentages in 1 and 2 above, over the levels at initial testing.) A test that shows sig-
nificant depression as described above should be considered evidence of exposure and ranked as meet-
ing criteria A1c. It should also be considered evidence for a new post-exposure health effect and helps
to meet the criteria for B1 (an additional post-exposure sign or test/laboratory finding would be need-
ed to fully meet the criteria for B1). A test result that does not indicate depression should not be con-
sidered an indication that substantial exposure has not occurred. The timing of testing, laboratory vari-
ation, the wide normal range, and administration of praloxidime chloride (2PAM) prior to testing can
all lead to negative results.

Question 5. Can the applicator who is directly affected by exposure or who has performed the appli-
cation that is associated with health effects supply information that can be considered “evaluation by
a trained professional” specified in criteria A1b?

Answer 5. No. Persons who are considered professional observers should be objective. An applicator
who is the case cannot be considered an objective observer. Nor can an applicator be an objective
observer when allegations or observations suggest a misapplication may have occurred. A trained,
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licensed applicator not directly involved with the case could be an observer under A1b. For example,
a second applicator is called in to help evaluate damage to plants on the property, or to help alleviate
odors in an office from an application by another applicator. This second person’s observation can
meet the requirements of a trained professional observer as specified in A1b.

Question 6. What is the definition of antidote that should be used to evaluate exposure (A1c)?

Answer 6. By antidote, we mean an agent that counteracts the effects of the pesticide. Two types of
antidotes satisfy this definition: pharmacological antidotes and specific antidotes. Pharmacological
antidotes counteract the pharmacological effects of the absorbed pesticide. Often, persons poisoned
with pesticides have a high tolerance to repeated doses of pharmacological antidotes. For example,
those poisoned with anticholinesterase pesticides have a high tolerance to atropine. As such, very high
doses of atropine are often required to treat persons poisoned with anticholinesterase pesticides.
Another pharmacological antidote is phenobarbital.

Specific antidotes interact directly with absorbed pesticide or some product of it to block the biochem-
ical effect of the pesticide. Examples include pralidoxime chloride (2-PAM), vitamin K, and pesticide-
specific monoclonal antibodies that are under development.

Antidotes are not the same as adjunct treatment that may help relieve symptoms or effects of the expo-
sure in a less direct manner. This also does not include agents that prevent absorption of the ingested
pesticide (e.g., activated charcoal).

Question 7. How can we end up with a classification that is different from the clinical diagnosis in the
medical record? Isn’t that second guessing the physician’s evaluation of the patient?

Answer 7. The case classification scheme and the clinical diagnosis serve different purposes. The pur-
pose of the case classification scheme is to serve surveillance and epidemiologic-related functions.
The classification scheme provides objective guidelines for assessing the certainty of the evidence
regarding exposure and health effects. In contrast, the purpose of the clinical diagnosis is to guide the
immediate treatment course for the person. In addition, the clinician may use more intuitive and sub-
jective criteria when making a diagnosis. Therefore, it is possible that the classification category may
differ from the clinical diagnosis.

Question 8. The classification scheme seems too stringent. By excluding persons who report only one
symptom, we may be missing important cases. For example, a child with seizures after N, N-diethl-m-
toluamide (DEET) exposure would be excluded. How can we address this?

Answer 8. The classification scheme requires the presence of at least two post-exposure symptoms for
a report to be considered a case. This may result in the exclusion of a very small number of actual pes-
ticide-related illnesses or injuries. Most concerns about excluding cases due to this criterion can be
alleviated by using structured protocols for obtaining medical histories from the person and/or HCP. If
a single sign or symptom is reported, requesting more details will usually elicit additional signs or
symptoms. Asking about commonly related symptoms as part of an interview is an acceptable practice.



119900

APPENDIX D 

For example, it is appropriate to ask about symptoms of nausea if a person reports vomiting, stomach
cramping if diarrhea is reported, or loss of consciousness with seizure. This approach should help
resolve concerns about the classification system resulting in false negatives.

Question 9. How do we assess signs and symptoms when a person has a pre-existing condition that
may influence their physiologic response to an exposure?

Answer 9. Few studies have examined the effect of pre-existing disease on the toxicity of pesticides. We
are not aware of any studies that found differences in signs and symptoms among pesticide-poisoned
persons with pre-existing conditions. Therefore, if someone presents with an atypical set of symptoms
for a particular pesticide, a score of C2 should be strongly considered under “evidence supporting a
causal relationship between pesticide exposure and health effects.”

However, it is possible that those with some pre-existing conditions will have reduced physiologic
reserve. Therefore, these persons may manifest symptoms at a lower pesticide dose compared with a
young, healthy person. Nonetheless, in these persons, the signs and symptoms should be characteris-
tic of the particular pesticide, and the temporal relationship should be appropriate. 

It is possible that pesticide exposure may exacerbate a pre-existing condition (e.g., organophosphate
exposure can cause increased shortness of breath in exposed persons, including persons with chronic
lung disease). However, the signs and symptoms that are present should be consistent with poisoning
from the pesticide in question. 

Question 10. How do we address a situation when the underlying condition may create a set of symp-
toms that are similar to the symptoms caused by the pesticide?

Answer 10. As has been stated previously, pesticide exposure may exacerbate a pre-existing condition.
However, keep in mind that the signs and symptoms that are present should be consistent with poisoning
from the pesticide in question. In addition, there should be an appropriate temporal relationship (that
is, exposure preceded the health effect and the latency between exposure and effect is appropriate), and
the pesticide exposure should be of sufficient dose.

Question 11. How do we determine whether the evidence for an exposure-health effect relationship is
insufficient versus inconsistent?

Answer 11. When there is little literature on the health effects associated with a particular pesticide and
none of it describes the health effects of interest, then the evidence for an exposure-health effect rela-
tionship is considered insufficient and a score of C4 is appropriate. However, if there are many refer-
ences on the health effects associated with a particular pesticide, and none describe the health effects
of interest, then the evidence for an exposure-health effect relationship is considered inconsistent and
a score of C2 is appropriate.

Question 12. The term exposure dose is used in Section C: “Evidence Supporting a Causal
Relationship Between Pesticide Exposure and Health Effects.” Often little information is available on
dose. How should we interpret dose?
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Answer 12. The use of this term refers to whether the dose was sufficient to produce the observed
health effects. Unfortunately, there is a paucity of data available on the minimum dose of a pesticide
needed to produce health effects in humans. In addition, reaction to a pesticide exposure can vary
across persons. It should be remembered that some persons may be much more sensitive to a pesticide
and manifest health effects at a much lower dose compared with other persons. Other factors such as
duration of exposure, use of protective equipment, amount of time between exposure and collection of
the environmental sample, and the effect of intervening weather conditions on environmental samples
and observations must be factored in when evaluating the actual exposure dose likely experienced by
the person. When available, the peer-reviewed literature should be examined for guidance. The judg-
ment of colleagues in the State Department of Agriculture may also be helpful. 

When dealing with self-reports, qualitative information about exposure dose can be obtained. For
example, information can be obtained about proximity to the source of exposure, duration of exposure,
did health effects manifest in others who were exposed, etc. Assessing this information may require
experience and the assistance of other knowledgeable colleagues. 

Question 13. Often we learn that a person was exposed to a particular functional class of pesticides
(e.g., insecticide, herbicide, etc.), but we cannot determine the name of the product or the active ingre-
dient. Should an exposure score of A2=written or verbal report or A4=insufficient data be assigned?

Answer 13. When only the pesticide class is known, a score of A4=insufficient data must be assigned.
This is because the pesticides within a particular class can vary widely in toxicity. Therefore, it would
be impossible to determine if any observed health effects are consistent and/or characteristic with the
pesticide exposure. However, if the chemical class of the pesticide is known (e.g., organophosphate or
carbamate), but the specific pesticide product or active ingredient is unknown, a score of A1 or A2 can
be considered. This is because pesticides within a specific chemical class can produce similar health
effects (see Section D.6).

Question 14. Can documentation or a clinical description “by a licensed HCP” as specified in criteria
A1d, A1e, and B1 be provided by the licensed HCP who is directly affected by exposure (please note
that this is similar to question Question 5)?

Answer 14. No. Persons who are considered professional observers should be objective. An HCP who
is the case cannot be considered an objective observer. A licensed HCP not directly involved in the
exposure event would meet the criteria under A1d, A1e, and B1.



DD..66..  CCHHAARRAACCTTEERRIISSTTIICC SSIIGGNNSS AANNDD SSYYMMPPTTOOMMSS FFOORR SSEEVVEERRAALL PPEESSTTIICCIIDDEE AACCTTIIVVEE
IINNGGRREEDDIIEENNTTSS AANNDD CCLLAASSSSEESS OOFF PPEESSTTIICCIIDDEESS

Pesticide Signs and Symptoms

Acrolein Conjunctivitis (irritation of mucous membranes, tearing) 
Skin irritation, rash, blistering, or erosion (without sensitization)
Pulmonary edema
Tearing
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Acrylonitrile Seizures/convulsions (tonic-clonic), sometimes leading to coma
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Aminopyridine Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Salivation
Sweating (diaphoresis)
Thirst

ANTU Dyspnea
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Arsenicals (inorganic) Anemia
Abdominal pain
Behavioral-mood disturbances (confusion, excitement, mania, 

disorientation, emotional lability)
Bloody diarrhea
Keratoses, brown discoloration
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia
Leukopenia, thrombocytopenia
Metallic taste in mouth
Paralysis, paresis (muscle weakness)
Paresthesia of extremities
Runny nose
Stomatitis
Thirst

Arsine Anemia
Chills
Hemoglobinuria
Hemolysis
Hyperkalemia
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
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Pesticide Signs and Symptoms

Borate Abdominal pain
Beefy red palms, soles
Diarrhea
Hypotension, shock
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Nervous system depression (stupor, coma, respiratory failure, often 

without seizures/convulsions)
Tremor

Cadmium compounds Abdominal pain
Conjunctivitis (irritation of mucous membranes, tearing)
Cyanosis
Diarrhea
Dyspnea
Pulmonary consolidation
Pulmonary edema
Salivation
Skin irritation, rash, blistering, or erosion (without sensitization)
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Carbamate insecticides Abdominal pain
Anorexia
Bradycardia (sometimes to asystole)
Diarrhea
Diplopia
Dyspnea
Incoordination (including ataxia)
Miosis
Muscle twitching
Nervous system depression (stupor, coma, respiratory failure, often 

without seizures/convulsions)
Paralysis, paresis (muscle weakness)
Runny nose
Salivation
Sweating (diaphoresis)
Tearing
Tremor

119933

APPENDIX D 



Pesticide Signs and Symptoms

Carbon disulfide Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Breath odor of rotten cabbage
Incoordination (including ataxia)
Paresthesia of extremities
Seizures/convulsions (tonic-clonic), sometimes leading to coma

Carbon tetrachloride Jaundice
Liver enlargement
Liver enzymes elevated (lactate dehydrogenase [LDH], alanine 
amiotransferase [ALT], aspartate transaminase [AST], alkaline phosphatase) 

Cationic detergents Skin irritation, rash, blistering, or erosion (without sensitization)
Pulmonary edema

Chlordimeform Anorexia
Hot sensations
Kidney (dysuria, hematuria, pyuria)
Skin irritation, rash, blistering, or erosion (without sensitization)
Sweet taste in mouth

Chlorhexidine Contact dermatitis
Urticaria

Chloroform Jaundice
Liver enlargement
Liver enzymes elevated (LDH, ALT, AST, alkaline phosphatase)

Chloropicrin Conjunctivitis (irritation of mucous membranes, tearing)
Dyspnea
Tearing
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Cholecalciferol Anorexia
Hypercalcemia
Polyuria
Thirst

Copper compounds Abdominal pain
Conjunctivitis (irritation of mucous membranes, tearing)
Hypotension, shock
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
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Pesticide Signs and Symptoms

Copper compounds Liver enlargement
(continued) Skin irritation, rash, blistering, or erosion (without sensitization)

Stomatitis

Coumarins Bloody diarrhea
Ecchymoses
Hypoprothrombinemia

Creosote Contact dermatitis
Hypothermia
Methemoglobinemia
Pallor
Pulmonary edema
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Smoky urine

Crimidine Cyanosis
Seizures/convulsions (tonic-clonic), sometimes leading to coma

Cyanamide Dyspnea
Hypotension, shock
Skin flushing
Tachycardia

Cyanide Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Bradycardia (sometimes to asystole)
Breath odor of bitter almonds
Dilated pupils
Salivation
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Unreactive pupils

DEET Contact dermatitis
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Urticaria

Dibromochloropropane Low sperm count
Skin irritation, rash, blistering, or erosion (without sensitization)
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Pesticide Signs and Symptoms

Diquat Abdominal pain
Behavioral-mood disturbances (confusion, excitement, mania, 

disorientation, emotional lability)
Bloody diarrhea
Conjunctivitis (irritation of mucous membranes, tearing)
Ileus
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Nervous system depression (stupor, coma, respiratory failure, often 

without seizures/convulsions)
Skin irritation, rash, blistering, or erosion (without sensitization)
Stomatitis

Endothall Bloody diarrhea
Conjunctivitis (irritation of mucous membranes, tearing)
Hypotension, shock
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Skin irritation, rash, blistering, or erosion (without sensitization)

Ethylene dibromide Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute
renal failure with azotemia)

Skin irritation, rash, blistering, or erosion (without sensitization)
Pulmonary edema
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Ethylene oxide Cardiac arrhythmias
Conjunctivitis (irritation of mucous membranes, tearing)
Dermal sensitization
Pulmonary edema
Skin irritation, rash, blistering, or erosion (without sensitization)

Fluoride Abdominal pain
Bloody diarrhea
Dilated pupils
Hypocalcemia
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Tetany, carpopedal spasms

Formaldehyde Conjunctivitis (irritation of mucous membranes, tearing)
Skin irritation, rash, blistering, or erosion (without sensitization)
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

119966

APPENDIX D 



Pesticide Signs and Symptoms

Fumigants (halocarbon) Cardiac arrhythmias
Incoordination (including ataxia)

Hexachlorobenzene Anorexia
Porphyrinuria (wine-red urine)

Hexachlorophene Contact dermatitis
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Skin irritation, rash, blistering, or erosion (without sensitization)

Indandiones Bloody diarrhea
Ecchymoses
Hypoprothrombinemia

Mercury (organic) Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Constricted eye fields
Hearing loss
Metallic taste in mouth
Paresthesia of extremities
Tremor

Metaldehyde Abdominal pain
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Tremor

Metam sodium Conjunctivitis (irritation of mucous membranes, tearing)
Skin irritation, rash, blistering, or erosion (without sensitization)

Methyl bromide Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Dyspnea
Conjunctivitis (irritation of mucous membranes, tearing)
Pulmonary consolidation
Pulmonary edema
Skin irritation, rash, blistering, or erosion (without sensitization)

Naphthalene Anemia
Conjunctivitis (irritation of mucous membranes, tearing)
Hemoglobinuria
Hemolysis
Hyperkalemia
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Pesticide Signs and Symptoms

Naphthalene Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute
renal failure with azotemia)

Sweating (diaphoresis)
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Nicotine Abdominal pain
Anorexia
Behavioral-mood disturbances (confusion, excitement, mania, 

disorientation, emotional lability)
Cardiac arrhythmias
Diarrhea
Cyanosis
Diplopia
Dyspnea
Hypertension (early in poisoning)
Incoordination (including ataxia)
Muscle twitching
Paralysis, paresis (muscle weakness)
Salivation
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Sweating (diaphoresis)
Tremor

Nitrophenols Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Fever
Hot sensations
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Skin flushing
Sweating (diaphoresis)
Tachycardia
Thirst
Yellow stain on skin
Yellow sclera

Organochlorines Cyanosis
Pallor
Paresthesia (chiefly facial, transitory)
Seizures/convulsions (tonic-clonic), sometimes leading to coma
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Pesticide Signs and Symptoms

Organophosphates Abdominal pain
Acetylcholinesterase depression (RBC and/or plasma)
Anorexia
Bradycardia (sometimes to asystole)
Diarrhea
Diplopia
Dyspnea
Incoordination (including ataxia)
Miosis
Muscle twitching
Nervous system depression (stupor, coma, respiratory failure, often 

without seizures/convulsions)
Paralysis, paresis (muscle weakness)
Paresthesia (chiefly facial, transitory)
Runny nose
Salivation
Sweating (diaphoresis)
Tearing
Tremor

Organotin compounds Abdominal pain
Behavioral-mood disturbances (confusion, excitement, mania, 

disorientation, emotional lability)
Conjunctivitis (irritation of mucous membranes, tearing)
Skin irritation, rash, blistering, or erosion (without sensitization)

Paraquat Abdominal pain
Bloody diarrhea
Conjunctivitis (irritation of mucous membranes, tearing)
Contact dermatitis
Cyanosis
Dyspnea
Jaundice
Keratitis
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute
renal failure with azotemia)
Myalgia
Pulmonary consolidation
Skin irritation, rash, blistering, or erosion (without sensitization)
Stomatitis
Upper respiratory tract irritation: rhinitis, scratchy throat, cough
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Pesticide Signs and Symptoms

Pentachlorophenol Anorexia
Contact dermatitis
Dyspnea
Fever
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Sweating (diaphoresis)
Tachycardia
Thirst
Urticaria

Phosphorus Abdominal pain
Breath odor of garlic
Hypotension, shock
Jaundice
Pulmonary edema
Skin irritation, rash, blistering, or erosion (without sensitization)
Tetany, carpopedal spasms
Thirst

Phosphides Abdominal pain
Breath odor of garlic
Hypotension, shock
Jaundice
Paresthesia (chiefly facial, transitory)
Pulmonary edema
Tetany, carpopedal spasms
Thirst

Phosphine Breath odor of garlic
Chills
Hypotension, shock
Jaundice
Liver enlargement
Liver enzymes elevated (LDH, ALT, AST, alkaline phosphatase)
Pulmonary edema
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Thirst

Povidone-iodine Cardiac arrhythmias
Seizures/convulsions (tonic-clonic), sometimes leading to coma
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Pesticide Signs and Symptoms

Propargite Dermal sensitization
Skin irritation, rash, blistering, or erosion (without sensitization)

Pyriminil Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Breath odor of peanuts
Cardiac arrhythmias
Constipation
Glucosuria
Hyperglycemia (elevated serum glucose)
Ketoacidosis
Ketonuria
Paresthesia of extremities
Urinary retention

Pyrethrins Contact dermatitis
Runny nose

Pyrethroids Diarrhea
Pulmonary edema

Sabadilla Cardiac arrhythmias
Sneezing

Sodium chlorate Anemia
Cardiac arrhythmias
Cyanosis
Hemoglobinuria
Hemolysis
Hyperkalemia
Hypotension, shock
Jaundice
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia))
Liver enlargement
Methemoglobinemia
Seizures/convulsions (tonic-clonic), sometimes leading to coma
Skin irritation, rash, blistering, or erosion (without sensitization)
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Pesticide Signs and Symptoms

Sodium fluoride Cardiac arrhythmias
Hypotension, shock
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Pallor
Nervous system depression (stupor, coma, respiratory failure, often 

without seizures/convulsions)
Salivation
Salty, soapy taste in mouth
Thirst

Sodium fluoroacetate Behavioral-mood disturbances (confusion, excitement, mania, 
disorientation, emotional lability)

Cardiac arrhythmias
Cyanosis
Paresthesia of extremities
Seizures/convulsions (tonic-clonic), sometimes leading to coma

Strychnine Cyanosis
Seizures/convulsions (tonic-clonic), sometimes leading to coma

Sulfur Breath odor of rotten eggs
Diarrhea
Skin irritation, rash, blistering, or erosion (without sensitization)

Sulfur dioxide Conjunctivitis (irritation of mucous membranes, tearing)
Dyspnea
Pulmonary edema
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Sulfuryl fluoride Dyspnea
Kidney (proteinuria, hematuria, sometimes leading to oliguria, acute

renal failure with azotemia)
Muscle twitching
Upper respiratory tract irritation: rhinitis, scratchy throat, cough

Thallium Abdominal pain
Behavioral-mood disturbances (confusion, excitement, mania, 

disorientation, emotional lability)
Bloody diarrhea
Cardiac arrhythmias (ventricular)
Hypertension (early in poisoning)
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Pesticide Signs and Symptoms

Thallium Hypotension, shock
Ileus
Incoordination (including ataxia)
Loss of hair
Paresthesia of extremities
Ptosis
Seizures/Convulsions (tonic-clonic), sometimes leading to coma
Tremor

Thiram Alcohol intolerance
Contact dermatitis
Diarrhea
Skin irritation, rash, blistering, or erosion (without sensitization)

Veratrum alkaloid (See sabadilla)

(Adapted from Morgan DP. Recognition and management of pesticide poisonings. 4th ed. Washington, DC: U.S.
EPA; 1989; and Reigart JR, Roberts JR. Recognition and management of pesticide poisonings. 5th ed. Washington,
DC: U.S. EPA; 1999.)
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DD..77    GGLLOOSSSSAARRYY OOFF MMEEDDIICCAALL TTEERRMMSS

Anorexia diminished appetite 

Bradycardia slow heart rate (generally less than 60 beats per minute)

Carpopedal spasms spasm of the hands and/or feet

Conjunctivitis inflammation of the conjunctiva (the mucous membrane covering the 
surface of the eye)

Cyanosis a dark blueish or purplish coloration of the skin and mucous membranes

Diaphoresis sweating, perspiration

Dyspnea shortness of breath

Ecchymoses bruises of the skin larger than 3mm in diameter

Glucosuria presence of glucose in the urine

Hemoglobinuria presence of hemoglobin in the urine

Hemolysis destruction of red blood cells

Hypercalcemia increased calcium in the blood

Hyperkalemia increased potassium in the blood

Hypertension increased blood pressure

Hypoprothrombinemia low levels of prothrombin in the blood

Hypothermia decreased body temperature (significantly below 98.6  F)

Ileus obstruction of the bowel

Keratoses a hard, thick circumscribed skin lesion (characterized by overgrowth of 
the horny layer) 

Ketoacidosis an increase in the pH of the blood caused by the enhanced production of
ketones

Ketouria presence of ketones in the urine

Leukopenia decreased number of white blood cells in the blood

Methemoglobinemia the presence of methemoglobin in the blood
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Miosis pinpoint pupils

Myalgia muscular pain

Paresis muscle weakness

Paresthesia an abnormal sensation such as of burning, pricking, tingling or tickling

Polyuria increased production of urine resulting in increased frequency of urination

Porphyrinuria increased porphyrins in the urine manifesting as wine-red urine

Ptosis a sinking down of the eyelid

Pulmonary consolidation an infiltrate in the lung observed on a chest x-ray

Rhinitis inflammation of the nasal mucous membranes

Stomatitis inflammation of the mucous membranes of the mouth

Tachycardia rapid heart rate (generally greater than 100 beats per minute)

Tetany a clinical neurological syndrome characterized by muscle twitches, 
cramps, carpopedal spasm, and when severe, laryngospasm and 
seizures

Thrombocytopenia decreased number of platelets in the blood
(January 31, 2000)
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SEVERITY INDEX FOR USE IN STATE-BASED SURVEILLANCE OF
ACUTE PESTICIDE-RELATED ILLNESS AND INJURY

PPUURRPPOOSSEE

The purpose of the severity index is to provide simple, standardized criteria for assigning severity to
cases of acute pesticide-related illness and injury.

RRAATTIIOONNAALLEE

It is important to assign a severity category to each case of acute pesticide-related illness and injury.
An understanding of illness severity will be useful to evaluate the morbidity of acute pesticide-related
illness and injury, to assess its impact on society, and to assist the targeting of limited intervention/pre-
vention resources toward the most pressing pesticide problems. 

DDEESSCCRRIIPPTTIIOONN

This severity index is based upon existing systems for ranking severity of poisonings, including pesti-
cide illness [AAPCC 1992; Washington Department of Health 1999; EPA 1998; Persson et al. 1998].
It takes into account the following: signs and symptoms, whether medical care was sought, whether
the individual was hospitalized, and whether lost time from work or usual activities occurred. Severity
should be assigned only to acute pesticide-related illnesses or injuries classified as definite, probable,
possible, or suspicious. As such, this severity index should be used in conjunction with the Case
Definition for Acute Pesticide-Related Illness and Injury Cases Reportable to the National Public
Health Surveillance System [NIOSH 2004].

Figure 1 is the flow diagram that should be used as a guide for assigning severity. The figure often
refers to “the Table.” This is Table 1, a listing of signs and symptoms that correspond to the different
severity categories. Many of the signs and symptoms in the table are included in Standardized
Variables for Pesticide Poisoning Surveillance [NIOSH 2000]. When using the table, only signs and
symptoms related to the pertinent acute pesticide-related illness or injury should be considered (that is,
only consider those signs and symptoms used to classify the acute pesticide-related illness and injury
as definite, probable, possible, or suspicious). 

The list of signs and symptoms provided in the table is not comprehensive, but instead provides exam-
ples to assist in assessing severity. In addition, a given health effect may appear in more than one of
the table’s severity columns. In such instances, the health effect observed as a sign (that is, a health
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effect observed and described by a licensed HCP) will be considered as having greater severity com-
pared to the health effect reported as a symptom (that is, a health effect perceived and reported by the
patient but not observed by a licensed HCP).

This severity index provides standardized criteria to ensure inter-rater uniformity in assigning severity.
However, we recognize that this severity index cannot address all conceivable clinical situations.
Therefore, it is not realistic to insist on strict adherence to these criteria. The user must be flexible
when using this severity index, given that the user will not infrequently need to employ judgment and
experience when assigning severity. 

A brief description of each of the four severity categories follows.

SS--11  DDEEAATTHH

This category describes a human fatality resulting from exposure to one or more pesticides.

SS--22  HHIIGGHH SSEEVVEERRIITTYY IILLLLNNEESSSS OORR IINNJJUURRYY

The illness or injury is severe enough to be considered life threatening and typically requires treat-
ment. This level of effect commonly involves hospitalization to prevent death. Signs and symptoms
include, but are not limited to, coma, cardiac arrest, renal failure, and/or respiratory depression. The
individual sustains substantial loss of time (> 5 days) from regular work (this can include assignment
to limited/light work duties) or normal activities (if not employed). This level of severity might include
the need for continued health care following the exposure event, prolonged time off work, and limita-
tions or modification of work or normal activities. The individual may sustain permanent functional
impairment.

SS--33  MMOODDEERRAATTEE SSEEVVEERRIITTYY IILLLLNNEESSSS OORR IINNJJUURRYY

This category includes cases of less severe illness or injury often involving systemic manifestations.
Generally, treatment was provided. The individual is able to return to normal functioning without any
residual disability. Usually, less time is lost from work or normal activities (3 to 5 days), compared
with those with severe illness or injury. No residual impairment is present (although effects may be
persistent).

SS--44  LLOOWW SSEEVVEERRIITTYY IILLLLNNEESSSS OORR IINNJJUURRYY

This is the category of lowest severity. It is often manifested by skin, eye, or upper respiratory irrita-
tion and may also include fever, headache, fatigue, or dizziness. Typically the illness or injury resolves
without treatment. There is minimal lost time (< 3 days) from work or normal activities. 
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PESTICIDE LAW AND DEFINITIONS

This appendix briefly outlines some of the Federal laws that regulate pesticides in the United States. It
does not include every law that pertains to pesticides but touches on those most pertinent for surveil-
lance of acute human illness and injury. The U.S. Environmental Protection Agency (EPA) is  respon-
sible for the regulation of pesticide products marketed in the United States. Each State will have its
own set of statutes and administrative rules that address pesticides and reflect these Federal laws.

Contents:
F.1 Federal Insecticide Fungicide and Rodenticide Act (FIFRA)
F.2 Federal Food, Drugs, and Cosmetic Act (FFDCA)
F.3 Food Quality Protection Act (FQPA)
F.4 Safe Drinking Water Act (SDWA)
F.5 Occupational Safety and Health Act (OSH Act)

FF..11    FFEEDDEERRAALL IINNSSEECCTTIICCIIDDEE,,  FFUUNNGGIICCIIDDEE,,  AANNDD RROODDEENNTTIICCIIDDEE AACCTT ((FFIIFFRRAA))  

FIFRA was first passed in 1947. It was primarily a consumer protection law aimed at protecting pesti-
cide users from products that did not contain active ingredients or sufficient active ingredients to be
effective. FIFRA underwent extensive amendments by Congress in 1972 that required comprehensive
testing of both old and new products. This required the review of 600 active ingredients and 50,000
registered pesticide products. These amendments shifted the emphasis of FIFRA to protecting human
health and the environment from unreasonable adverse risks associated with the use of pesticides. This
was intended by Congress to include protections for farmers, farmworkers, and others who were in
contact with pesticides. The regulatory approach required an evaluation of risks and benefits from the
use of pesticide products. The data requirements issued in 1975 were quite extensive. They required
manufacturers to provide information about general chemistry, environmental fate, short- and long-
term toxicity, ecological effects, and crop residues. In 1982, the EPA proposed additional changes to
the data requirements, and in 1983, published technical guidelines for carrying out the required stud-
ies for registration. Registration review is based on an assessment of the potential effects of a product
on human health and the environment when it is used according to the label. Because the labels are
considered to have the force of law, use not in accordance with the label may result in civil or crimi-
nal penalties.

The 1988 amendments to FIFRA required that reregistration of products be completed more rapidly
and  imposed timelines for portions of the pesticide registration process. These amendments also made
changes in EPA’s funding, authorized fee collection for some new activities, and significantly altered
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responsibilities relating to suspended and canceled pesticides. These changes removed the require-
ment that EPA accept and dispose of canceled and suspended pesticides at EPA expense and eliminat-
ed certain clauses requiring EPA to provide compensation for the storage and disposal of suspended or
canceled pesticides.

Other more recent amendments to FIFRA are discussed under the specific sections of the statute and
will reference the associated codified regulations. The pesticide regulations are found in the Code of
Federal Regulations, Title 40, Protection of the Environment, Chapter 1, Environmental Protection
Agency, Parts 150 to 189 (40 CFR 150–189). In addition to the provisions already mentioned, FIFRA
requires EPA and the States to establish programs to provide training to and certification of applica-
tors, and to protect workers. It is important for surveillance program staff to have a basic understand-
ing of FIFRA and the regulations that codify it. This will aid interagency cooperation since section
numbers of FIFRA are often used in referring to types of enforcement inspections and pesticide prod-
uct registrations. This section provides a brief summary of the sections of FIFRA pertinent to surveil-
lance for pesticide-related illness.

SSEECCTTIIOONNSS 11  AANNDD 22::  DDEEFFIINNIITTIIOONNSS

FIFRA Sections 1 and 2 are a table of contents and definitions. Selected definitions that are particular-
ly important for surveillance are as follows:

“PEST—The term pest means (1) any insect, rodent, nematode, fungus, weed or (2) any other form of
terrestrial or aquatic plant or animal life or virus, bacteria, or other micro-organism (except viruses,
bacteria, or other micro-organisms on or in living man or other living animals) which the
Administrator declares to be a pest under Section 25(c)(l).”

Note that the definition of pest is based only on humans deciding that a particular organism is delete-
rious or undesirable. An organism may be a pest to an individual or locale and may be considered a
desirable part of the ecosystem in another location. This is particularly true for plant species where
what is considered a weed in one area may be grown as a crop in another area. 

“Pesticide—The term pesticide means (1) any substance or mixture of substances intended for pre-
venting, destroying, repelling, or mitigating any pest and (2) any substance or mixture of substances
intended for use as a plant regulator, defoliant, or desiccant, .  . .”

Although the majority of the public tends to think of pesticides primarily as chemicals that kill pests,
it is important to note that this definition in FIFRA also includes products that repel, prevent, and mit-
igate pests.

“To Use Any Registered Pesticide in a Manner Inconsistent with its Labeling—The  term to use any
registered pesticide in a manner inconsistent with its labeling means to use any registered pesticide in
a manner not permitted by the labeling, except that the term shall not include (1) applying a pesticide
at any dosage, concentration, or frequency less than that specified on the labeling unless the label
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specifically prohibits deviation from the specified dosage, concentration, or frequency, (2) applying a
pesticide against any target pest not specified on the labeling if the application is to the crop, animal,
or site specified on the labeling, unless the Administrator has required that the labeling specifically
state that the pesticide may be used only for the pests specified on the labeling after the Administrator
has determined that the use of the pesticide against other pests would cause an unreasonable adverse
effect on the environment, (3) employing any method of application not prohibited by the labeling
unless the labeling specifically states that the product may be applied only by the methods specified on
the labeling, (4) mixing a pesticide or pesticides with a fertilizer when such mixture is not prohibited
by the labeling, (5) any use of a pesticide in conformance with Section 5, 18, or 24 of this Act, or (6)
any use of a pesticide in a manner that the Administrator determines to be consistent with the purpos-
es of this Act. After March 31, 1979, the term shall not include the use of a pesticide for agricultural or
forestry purposes at a dilution less than label dosage unless before or after that date the Administrator
issues a regulation or advisory opinion consistent with the study provided for in Section 27(b) of the
Federal Pesticide Act of 1978, which regulation or advisory opinion specifically requires the use of
definite amounts of dilution.”

This definition is a critical one for determining whether pesticides are used correctly, and it is frequent-
ly used at the State level when regulatory actions are taken.

SSEECCTTIIOONNSS 33,,  44,,  AANNDD 2244((CC))::  PPEESSTTIICCIIDDEE RREEGGIISSTTRRAATTIIOONN AANNDD RREERREEGGIISSTTRRAATTIIOONN

The registration of pesticide products is covered under Sections 3 and 4 of FIFRA. The specific
requirements for product registration are covered in 40 CFR Parts 152 to 167. As already mentioned
this includes the review and “reregistration” of all pesticides. This also includes the review of pesti-
cide product labels to ensure that they meet product labeling requirements codified in Part 156.
Products must be registered if they meet the definition of a pesticide under 40 CFR, Section 152.15;
and the product label or other materials indicate claims of pesticidal activity; or the product is repre-
sented in a manner that results in its being used as a pesticide. Requirements relating to worker protec-
tion are codified in 40 CFR 170; these will be discussed separately.

Products that are not considered pesticides and are exempt from FIFRA include those designed to con-
trol fungi, bacteria, viruses, microorganisms, or internal parasites/nematodes in living man or animals
and are labeled for that purpose (e.g., pharmaceuticals). Other nonpesticides are plant nutrients, soil
amendments, fertilizers, and disinfectants (including deodorizers and bleaching or cleaning agents)
that do not make pesticidal claims. 

Some additional products meet the definition of pesticides but are exempt from registration. These
include pesticides regulated by another Federal agency, such as certain biological control agents and
certain human drugs. Other exempted products with specific criteria are described in CFR 40 Section
152.25 and include treated articles or substances such as fabrics or paints where a registered pesticide
is used to preserve the product itself; pheromones and pheromone traps meeting particular labeling cri-
teria; preservatives for biological specimens and foods; natural cedar (not including oils, extracts, or
mixtures); and minimum risk pesticides. Certain conditions allow pesticides to be transferred, sold, or
distributed without registration as specified in CFR 40 Section 152.30.
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Six registration types are provided for in FIFRA: new, amended, supplemental, reregistration, renewal,
and Section 24(c) registrations. The requirements for submitting an application for registration are covered
in CFR 40 Sections 152.40 through 152.175. The new registration is strictly that (that is, registration for a
new pesticide product). An amended registration must be submitted if there is a proposed change in a
product’s composition, label, or packaging.

Reregistration and renewal refer to the processes for updating and reviewing previously approved uses
on the basis of new data and standards. Section 4 of FIFRA covers the complex process established for
reregistration. 

Supplemental registrations allow distributors to assign their own brand name to a product that is reg-
istered by the producer. The product must be the same composition and be produced, labeled, and
packaged in a registered establishment of the same producer. The supplemental product label must
make the same claims as the primary product (some claims may be deleted), the product must be in the
producer’s container, and the registration number must have the distributor’s company number added
as a suffix.

Section 24(c) registrations are also referred to as special local needs registrations. These are issued
when a State assigns an additional use for a federally registered product based on a local need. The
State gives the product a special local need registration number and informs the EPA of this action
within 10 days. The EPA then publishes the registration change in the Federal Register.

SSEECCTTIIOONN 55::  EEXXPPEERRIIMMEENNTTAALL UUSSEE PPEERRMMIITTSS ((EEUUPPSS))

EUPs are issued by the EPA to allow applicants to develop data needed to submit an application under
FIFRA Section 3. These permits have specific terms, conditions, and time limitations and may be
revoked at any time. A State with an approved State plan may issue EUPs.

SSEECCTTIIOONN 66::  AADDMMIINNIISSTTRRAATTIIVVEE RREEVVIIEEWW;;  SSUUSSPPEENNSSIIOONN

This section provides the EPA with the authority to cancel and/or suspend a pesticide registration. A
registration must be canceled after 5 years if the registrant or an interested party does not request
renewal of the registration before the end of the 5 years. The registrant is also required to submit addi-
tional information about adverse effects that is obtained after the registration (Section 6[a] [2]). The
actual reporting requirements under this part of FIFRA were codified in 1997 by the addition of Part
159 to 40 CFR. The specific information that must be reported on toxic or adverse effect incident
reports are addressed in Section 159.184. For more information about the 6(a)(2) regulations and
reporting requirements, refer to http://www.epa.gov/pesticides/fifra6a2.htm.

The EPA may also issue a Notice of Intent to Cancel if there is information indicating that a pesticide,
its  label, or other required material does not comply with FIFRA. A hearing process and additional
consultations are required as part of this process to cancel or reclassify a pesticide. Canceled pesticides
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that are already in the channels of trade may be sold or used after cancellation unless this is specifical-
ly prohibited in the cancellation order. 

A suspension order may be issued after notifying the registrant and if EPA determines that there is an
“imminent hazard” to human health posed by the continued use of a pesticide during the time neces-
sary for cancellation. (Note: There may also be hearings as part of a suspension order.)  Typically, the
distribution, sale, or use is prohibited when a pesticide is suspended, although there are some circum-
stances when the sale or use of existing stocks is allowed.

SSEECCTTIIOONN 77::  RREEGGIISSTTRRAATTIIOONN OOFF EESSTTAABBLLIISSHHMMEENNTTSS

This section requires that producers register establishments engaged in producing pesticide products
or active ingredients used in these products. EPA assigns an establishment number that is associated
with the name and address of the establishment. The types of records that must be maintained by estab-
lishments are described here. Specific annual reporting requirements exist for establishments and
descriptions of what portion of required information is considered confidential.

SSEECCTTIIOONN 1111::  UUSSEE OOFF RREESSTTRRIICCTTEEDD UUSSEE PPEESSTTIICCIIDDEESS;;  AAPPPPLLIICCAATTOORRSS

The certification of applicators by EPA or State designees is described in this section. It includes
requirements for making instruction on integrated pest management techniques available upon
request. It establishes that there should be separate standards for commercial and private applicators. 

SSEECCTTIIOONN 1122::  UUNNLLAAWWFFUULL AACCTTSS

A wide range of unlawful acts involving the sale, shipment, adulteration, registration, use, and testing
of pesticides are described in this section. The FIFRA amendments of 1972 added the following lan-
guage that designates the label as a legal document: “to use any registered pesticide in a manner incon-
sistent with its labeling.”

SSEECCTTIIOONN 1133::  SSTTOOPP SSAALLEE,,  UUSSEE,,  RREEMMOOVVAALL,,  AANNDD SSEEIIZZUURREE

EPA or State designees are given the authority to issue stop sale, use, or removal orders if a pesticide
or device is in violation of any portion of FIFRA. This includes pesticides that have been canceled by
final order or suspended. The seizure of pesticides or devices through district court is prescribed for as
described below:

Pesticides that are adulterated or misbranded, not registered, improperly labeled, not colored, or
discolored as required by FIFRA

Product claims or directions for use are not those made in connection with its registration

Misbranded devices

A pesticide or device, when used in accordance with the requirements imposed by FIFRA and
according to the label, still causes unreasonable adverse effects on the environment
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Disposition of seized pesticides or devices, associated costs, and court costs are also covered in this
section.

SSEECCTTIIOONN 1188::  EEXXEEMMPPTTIIOONN OOFF FFEEDDEERRAALL AANNDD SSTTAATTEE AAGGEENNCCIIEESS

The EPA may exempt Federal or State agencies from any provision of FIFRA if it is determined that
there are emergency conditions that require such an exemption. A Federal or State agency may request
the determination from EPA that an emergency exists. EPA must consult with the U.S. Secretary of
Agriculture and the governor of the concerned State when making the determination.

SSEECCTTIIOONNSS 2222,,  2233,,  2266,,  AANNDD 2277::  DDEELLEEGGAATTIIOONN AANNDD CCOOOOPPEERRAATTIIOONN

Section 22 allows the Administrator to delegate authority to employees and directs the Administrator
to cooperate with the U.S. Department of Agriculture (USDA) and appropriate State or political sub-
divisions to carry out the act and secure uniform regulations. Section 23 of FIFRA describes the
authority for cooperative agreements between EPA and States. Under Sections 26 and 27, when infor-
mation of an alleged violation of FIFRA or complaints are received by EPA, these will be referred to
the State, and only “significant” complaints are tracked and followed by EPA. These sections author-
ize States to conduct inspections using Federal authority when such inspections are not authorized by
State statutes. Funding of cooperative programs is shared by EPA and the State participants. The state
may refer cases to EPA for Federal, civil, or criminal enforcement action. 

WWoorrkkeerr  PPrrootteeccttiioonn  SSttaannddaarrdd  ((WWPPSS))

Under the 1972 revisions to FIFRA, changes required new wording on labels to increase worker safe-
ty, and in 1974, rules were promulgated that specifically addressed worker protection in 40 CFR 170.
The 1974 changes were the addition of four basic requirements that pertained to hand laborers and
included the following: workers should not be directly sprayed with pesticides; re-entry into treated
areas was prohibited until dust was settled or spray dry with longer re-entry intervals for 12 specific pes-
ticides; protective equipment was required for early re-entry; and “appropriate and timely warnings”
regarding pesticide applications. The rules exempted many operations that use pesticides and did not
include pesticide handlers. Reports of worker poisonings and concerns about the vagueness of the rules
caused EPA to review these standards in 1983. An extensive process led to proposed revisions released
in 1988. The final proposed rule was promulgated in 1992 and made changes to 40 CFR Part 170 and
40 CFR Part 156. These became fully effective in January of 1995.

Provisions of WPS include changes in labeling, an expanded scope of coverage to cover more work-
ers and operations, prohibition of employer retaliation for attempting to comply with the standard, and
requirements for

warnings about pesticide applications
use of personal protective equipment (PPE)
restriction on re-entry into treated areas
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decontamination
emergency assistance
maintaining contact with handlers of highly toxic pesticides
pesticide safety training

Following WPS enactment, EPA initiated a process to evaluate the impact of the standard. More infor-
mation about WPS, compliance guides, training materials, and a Field Inspection Pocket Guide can be
obtained from the EPA. (See Appendix G or go to http://www.epa.gov/pesticides/safety/workers/
amendmnt.htm.) This Web site also contains information about EPA’s ongoing assessment of WPS.

FF..22    FFEEDDEERRAALL FFOOOODD,,  DDRRUUGG,,  AANNDD CCOOSSMMEETTIICC AACCTT ((FFFFDDCCAA))

This act requires the establishment of tolerances for the maximum amount of pesticide residues
allowed in or on human food and animal feed products. It is jointly administered by EPA and the Food
and Drug Administration (FDA).

FF..33    FFOOOODD QQUUAALLIITTYY PPRROOTTEECCTTIIOONN AACCTT ((FFQQPPAA))

This law is a 1996 amendment to FIFRA and FFDCA, which changes the way standards are set for tol-
erances. It requires a health-based standard for assessing the risks of pesticide residues in food and
feed. This standard differs significantly from past approaches in that it requires evaluating aggregated
risk from dietary exposure as well as other nonoccupational sources of exposure such as drinking
water and residential pesticide use. It also emphasizes the risks to infants and children. Additionally,
EPA must consider cumulative exposure by evaluating the combined effects of different pesticides that
may act in similar ways on the human body. The law also established a new standard for evaluating
food-use pesticides: “reasonable certainty of no harm.” This is in contrast to the previous standard of
“no unreasonable adverse effects” that required a risk-benefit assessment. FQPA also requires reeval-
uation of all existing tolerances within 10 years. FQPA also

includes authority to require testing for endocrine effects

allows FDA to impose civil violations

requires that a brochure on the health effects of pesticides be placed in grocery stores and allows
States to require warnings or specific labeling of food that has been treated with pesticides

prevents States from setting tolerances that are different from the Federal levels (Note:  There is a
process for exceptions)

sets a 15-year cycle for pesticide reregistration renewal and provides additional funding for EPA
processing of reregistration applications

provides a faster registration process for new, safer pesticides

establishes a minor use program to address EPA and USDA management of pesticides that have
minor uses
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establishes new requirements for antimicrobial pesticides and clarifies jurisdiction 

establishes definitions and registration requirements for public health pesticides

establishes definitions and regulation of two new categories of pesticide applicators: (1) mainte-
nance applicators and (2) service technicians

Appendix G contains references for more information about FQPA.

FF..44  SSAAFFEE DDRRIINNKKIINNGG WWAATTEERR AACCTT ((SSDDWWAA))

SDWA was enacted to protect the quality of surface and below-ground sources of drinking water. It
authorizes EPA to set standards for contaminants in drinking water including pesticides. As amended
in 1996, it includes establishment for screening and testing programs for a variety of chemicals and
pesticides, including endocrine effects of these chemicals.

FF..55  OOCCCCUUPPAATTIIOONNAALL SSAAFFEETTYY AANNDD HHEEAALLTTHH AACCTT ((OOSSHH  AACCTT))

The OSH Act was originally passed in 1970 and has undergone extensive amendments over the last 30
years. It provides for a safe and healthful working environment by giving authority to OSHA or its
State partners to develop standards and enforce them. The act allows civil and criminal penalties to be
issued for violations. There are 26 states with authorized State plans with standards that are at least as
strict as Federal standards codified in 29 CFR Parts 1900–2400. State programs are based in a variety
of State agencies depending upon the structure of State government; frequently the State OSH Act pro-
gram is in the State bureau of labor or the State department of business and consumer affairs or equiv-
alent. The State plans in Connecticut and New York cover only State and local government employees.
Federal OSHA maintains offices in the non-State plan States to enforce provisions of the OSH Act. 

At the Federal level, the interpretation of jurisdiction is that enforcement of issues associated with
labeled pesticide products are within the purview of the EPA. State plans may have stricter interpreta-
tions and separate agreements with EPA or the State agency EPA designee responsible for enforcing
FIFRA.

Responsibility for enforcing issues associated with the manufacture of pesticides prior to the placement
of a FIFRA registered label on a container would fall under OSHA. The general industry-relevant portions
of 29 CFR 1910 related to pesticide exposure are contained in

Subpart G—Occupational Health and Environmental Control (1910.94 to 1910.98)

Subpart H—Hazardous Materials (1910.101 to 1910.126) 

Subpart I—Personal Protective Equipment (1910.132 to 1910.139) 

Subpart J—General Environmental Controls (1910.141 to 1910.147 Appendix A) 

Subpart K—Medical and First Aid (1910.151 to 1910.152) 

222244

APPENDIX F 



Subpart Z—Toxic and Hazardous Substances (1910.1000 to 1910.1450 and Appendices), which
includes air contaminants and hazard communication

A variety of other Federal regulations that involve pesticides are not highlighted in this manual since
they may not be relevant to pesticide poisoning surveillance. These include, but are not limited to, the
Resource Conservation and Recovery Act, the Clean Air Act, and the Endangered Species Act.
Surveillance programs may need to become familiar with these acts or State laws related to them to
address issues raised during particular case investigations. Other issues related to interagency coordi-
nation and overlapping jurisdictions are addressed in Chapters 5 and 6.
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APPENDIX G
RESOURCES FOR ADDITIONAL

INFORMATION RELATED TO
PESTICIDE POISONING

SURVEILLANCE



RESOURCES FOR ADDITIONAL INFORMATION RELATED TO
PESTICIDE POISONING SURVEILLANCE

Contents
G.1 General Pesticide Resources
G.2 Recognition and Management of Pesticide Poisoning, Including Materials for HCPs
G.3 Pesticide Toxicology
G.4 Pesticide Products
G.5 Pesticide Usage
G.6 Pesticide Safety and Health Information to Assist Workers and Employers 
G.7 Farmworker Employment, Demographics, Cultural Issues, and Service Organizations
G.8 Nonoccupational Exposure Issues (Homeowner, Schools, Vector Control, etc.)
G.9 State PPSP Contact Information
G.10 Federal Agency Contact Information
G.11 Agricultural Safety and Health (Other Than Pesticides)

This chapter serves as a starting point for any new PPSP to develop their own list of resources. Any
compendium of this nature is always incomplete and becomes outdated. Efforts have been made to
select references and resources that should remain available and are updated periodically. It includes
resources that existing PPSPs find particularly useful. Listings and links are not an endorsement or
guarantee of the accuracy of any Web site, publication, or other resource material. Also, any mention
of specific products or laboratory resources are not an endorsement and are provided purely for infor-
mational purposes. 

GG..11  GGEENNEERRAALL PPEESSTTIICCIIDDEE RREESSOOUURRCCEESS

Several Internet Web sites are particularly useful when looking for information about any aspect of
pesticides including regulation, toxicology, safety and health, and medical management. Links to most
of the resources listed in this chapter can also be found at these sites.

CCaalliiffoorrnniiaa DDeeppaarrttmmeenntt  ooff  PPeessttiicciiddee  RReegguullaattiioonn  ((CCDDPPRR))

http://www.cdpr.ca.gov/docs/dprdocs/docsmenu.htm

This site provides links to publications from the different CDPR programs. Subject areas include
enforcement and worker safety (note that searches for publications including useful research reports
may be done from a link in this section) and environmental monitoring. 
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CCaannaaddiiaann  CCeenntteerr  ffoorr  OOccccuuppaattiioonnaall  HHeeaalltthh  aanndd  SSaaffeettyy  ((CCCCOOHHSS))  HHeeaalltthh  aanndd  SSaaffeettyy
IInntteerrnneett  DDiirreeccttoorryy

http://www.ccohs.ca/resources/hshome.html

This site has links to a large number of sites that address a broad range of occupational safety and
health issues. It is divided into subject areas and also has a section on recently added links.

DDuukkee  OOccccuuppaattiioonnaall  aanndd  EEnnvviirroonnmmeennttaall  MMeeddiicciinnee

http://gilligan.duhs.duke.edu/oem/default.htm

This site provides many resources in the area of occupational and environmental medicine. A link con-
nects to the National Library of Medicine to conduct literature searches. This page provides links to a
moderated e-mail list that is used by many health care and public health professionals to exchange
information and pose questions related to practice. Also at this site is a link to Duke’s OEM WWW
resource list that contains links to many of the sites referenced in this chapter. 

PPeessttiicciiddee  MMaannaaggeemmeenntt  RReessoouurrccee  GGuuiiddee

http://www.epa.gov/oppfead1/pmreg/

This EPA electronic resource compendium likely contains a link that can help you find what you need.
The guide can be searched by subject, title, source, or full text. The general subject areas include alter-
native pest control methods (including IPM), bibliographic information, chemical and physical prop-
erties, chemical identification, environmental effects and fate, pesticide exposure in food, occupation-
al pesticide exposure, formulation, information exchange, regulatory issue topics, training to develop
pesticide regulatory staff, and worker safety. All listings contain summary information, how to access
the resource, whether there is a cost, and some additional information about the resource when avail-
able (e.g., intended audience, language, updates, etc.).

UUnniivveerrssiittyy  ooff  NNeebbrraasskkaa

http://pested.unl.edu/

This Web site contains a broad range of links related to pesticides. The links are categorized as follows:
IPM, Education, Health and Safety, Databases, Laws and Regulation, Newsletters, Environmental
Protection, Organizations, and Product Manufacturers. It also provides access to electronic versions
of training materials from the Nebraska Agricultural Extension Service.

GG..22    RREECCOOGGNNIITTIIOONN AANNDD MMAANNAAGGEEMMEENNTT OOFF PPEESSTTIICCIIDDEE PPOOIISSOONNIINNGG,,  IINNCCLLUUDDIINNGG
MMAATTEERRIIAALLSS FFOORR HHCCPPSS

This section provides information about resources related to the clinical recognition and management
of pesticide poisoning. Resources Section G.3 Pesticide Toxicology also contain clinically relevant
information.
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GG..22..11  PPEESSTTIICCIIDDEESS AANNDD HHUUMMAANN HHEEAALLTTHH CCOONNCCEERRNNSS

GG..22..11..11  TTeelleepphhoonnee  HHoottlliinneess

LLooccaall  aanndd  RReeggiioonnaall  PPooiissoonn  CCoonnttrrooll  CCeenntteerrss ((PPCCCCss))

Local and regional PCCs provide case management information to HCPs who contact them. They pro-
vide assistance in identifying products and the constituent ingredients involved in poisonings. Poison
centers also answer inquiries from the public, providing immediate first-aid information and referring
individuals to seek medical consultation as needed. Poison centers also conduct public education cam-
paigns to prevent poisonings. Some poison centers have additional functions including contractual
relationships with certain manufacturers to provide information on product safety and health, and case
management. In 2002, the American Association of Poison Control Centers (AAPCC) established a
toll-free number (1-800-222-1222) that routes a caller to the PCC closest to them. Many PPSPs have
found PCCs to be an important source of case reports. An up-to-date list of PCCs is available at
http://www.aapcc.org/.

NNaattiioonnaall  PPeessttiicciiddee  IInnffoorrmmaattiioonn  CCeenntteerr  ((NNPPIICC))    

http://npic.orst.edu/index.html 

NPIC is an EPA-funded resource available to the general public and HCPs. This is a toll-free telephone
service that provides information about pesticide toxicology, environmental chemistry, and other product-
specific information as well as recognition and management of pesticide poisoning. NPIC staff will
refer callers to other resources as needed. NPIC’s Web site provides ready access to EXTOXNET
(the Agriculture Extension Service’s library of information about pesticide toxicology) and to public
consumer-oriented EPA publications. Telephone, Internet, electronic and mail access to fact sheets,
brochures, and NPIC’s annual reports are available from this resource.

Oregon State University
333 Weniger Hall; Corvallis, OR 97331-6502
E-mail: npic@ace.orst.edu
Telephone:  1-800-858-7378
Fax:  541-737-0761
Hours: 6:30 am-4:30 pm Pacific time, daily, except holidays.

The National Antimicrobial Network (NAIN) was the companion program addressing concerns about
antimicrobial products (disinfectants, sterilants, and sanitizers), but it was discontinued March 31,
2002. For further information or assistance regarding antimicrobial products, contact the
Antimicrobial Division in the EPA Office of Pesticide Programs by calling 703-308-0127, sending a
fax to 703-308-6467, or e-mailing Info_Antimicrobial@epa.gov.
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NNaattiioonnaall  PPeessttiicciiddee  MMeeddiiccaall  MMoonniittoorriinngg  PPrrooggrraamm  ((NNPPMMMMPP))

http://oregonstate.edu/npmmp/

NPMMP provides informational assistance in the assessment of human exposure to pesticides.
NPMMP has a close relationship with NPIC. Both programs are based at the same location at OSU.
Most of the inquiries received by NPMMP are referred from NPIC. When HCPs or others call NPIC
in need of immediate medical information, they can usually be directly transferred from NPIC to the
NPMMP.  NPMMP also receives information requests from the general public and  Federal and State
agencies. NPMMP maintains a large paper and electronic library of information that is available upon
request. Finally, NPMMP has limited funds to support the environmental investigation of suspected
exposures using laboratory analyses.

GG..22..22  PPUUBBLLIICCAATTIIOONNSS FFOORR HHCCPPSS

RReeccooggnniittiioonn  aanndd  MMaannaaggeemmeenntt  ooff  PPeessttiicciiddee  PPooiissoonniinngg,,  55tthh  eedd..  11999999

http://www.epa.gov/oppfead1/safety/healthcare/handbook/handbook.htm

JR Reigart, JR Roberts, eds. Publication No. EPA 735BRB98B003
Environmental Protection Agency; Office of Prevention, Pesticides and Toxic Substances
Ariel Rios Building, 1200 Pennsylvania Avenue, N.W., Washington, DC 20460
Cost:  Free. (This publication is also available in Spanish.) To order 1 to 5 copies, call 703-305-7666
(Fax: 703-308-2962); for 6 or more copies, use the following:

U.S. EPA, National Service Center for Environmental Publications
PO Box 42419, Cincinnati, OH 45242-0419
Telephone:  800-490-9198
Fax:  513-489-8695
Internet:  http://www.epa.gov/ncepihom

CCaassee  SSttuuddiieess  iinn  EEnnvviirroonnmmeennttaall  MMeeddiicciinnee

Department of Health and Human Services, Public Health Service, Agency for Toxic Substances and
Disease Registry (ATSDR)

Self-instruction for primary HCPs. Continuing medical education (CME) credits are available through
ATSDR. Pertinent case studies include the following:

Arsenic
Chlordane
Cholinesterase inhibiting pesticides
Pentachlorophenol
Reproductive/developmental hazards
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Skin lesions
Taking an exposure history (with an additional erratum document)

Cost: Free–There is a charge for CME. Some case studies can be downloaded in PDF format. An
order form for case studies in print format can be downloaded from ATSDR at http://www.atsdr.cdc.gov/
HEC/CSEM/status.html 

To request copies of ATSDR Case Studies, call 404-498-0265, or contact:
Continuing Education Coordinator, ATSDR
Division of Health Education and Promotion, EB33
1600 Clifton Road, NE; Atlanta Georgia 30333

EEnnvviirroonnmmeennttaall  HHeeaalltthh  iinn  FFaammiillyy  MMeeddiicciinnee

This is a set of self-teaching modules on aspects of environmental health pertinent to family medicine
and primary care, which includes a pesticide training module with pediatric, adult, and geriatric cases.
The curriculum can be downloaded from the International Joint Commission at http://www.ijc.org/rel/
boards/hptf/modules/content.html. 

GGuuiiddeelliinneess  ffoorr  PPhhyyssiicciiaannss  WWhhoo SSuuppeerrvviissee  WWoorrkkeerrss  EExxppoosseedd  ttoo  CChhoolliinneesstteerraassee--
IInnhhiibbiittiinngg  PPeessttiicciiddeess,,  44tthh  eedd..,,  22000022

Pesticide and Environmental Toxicology Section, Office of Environmental Health Hazard Assessment
(OEHHA), California Environmental Protection Agency, Oakland, CA. 

Office of Environmental Health Hazard Assessment
Pesticide and Environmental Toxicology Section
1515 Clay Street, 16th Floor; Oakland, CA 94612
Telephone:  510-622-3170
Cost:  Free–PDF version available at http://www.oehha.ca.gov/pesticides/programs/Helpdocs1.html

HHaannddbbooookk  ooff  PPeeddiiaattrriicc  EEnnvviirroonnmmeennttaall  HHeeaalltthh,,  22nndd  eedd..,,  22000033

RA Etzel, SJ Balk, eds.; American Academy of Pediatrics, Elk Grove Village, IL

This book is designed for pediatric HCPs and contains a chapter on pesticides.

American Academy of Pediatrics; PO Box 927,
141 Northwest Point Boulevard; Elk Grove Village, Il  60009-0927
Cost: $44.95. This book can be ordered online from the bookstore at http://www.aap.org/

OOccccuuppaattiioonnaall  SSkkiinn  DDiisseeaassee,,  33rrdd  eedd..,,  11999999

RM Adams, J Fletcher, eds. W B Saunders, Philadelphia, PA.

This is a useful reference that covers contact dermatitis, contact urticaria, systemic toxicity arising
from percutaneous absorption, and other relevant topics.
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PPeessttiicciiddee  EExxppoossuurree  aanndd  tthhee  HHeeaalltthh  CCaarree  PPrrooffeessssiioonnaall’’ss  AAcccceessss  ttoo  PPeessttiicciiddee
AApppplliiccaattiioonn RReeccoorrdd  IInnffoorrmmaattiioonn

http://www.ams.usda.gov/science/sdpr.htm

This brochure describes licensed HCPs’ legal right of access to pesticide application records from cer-
tain pesticide applicators when the records may help in diagnosis and treatment of an exposed person.
To obtain copies of this brochure or to request permission to customize the brochure with State-specific
information, contact: 

Pesticide Recordkeeping Program Staff
USDA Agricultural Marketing Service
Science and Technology, Pesticide Records Branch
87000 Centerville Road, Suite 202; Manassas, VA 20110
Telephone:  703-330-7826
E-mail:  amspesticide.records@usda.gov

PPeessttiicciiddee  PPooiissoonniinngg  SSyymmppttoommss aanndd  FFiirrsstt  AAiidd,,  22000022

http://muextension.missouri.edu/xplor/agguides/agengin/g01915.htm
F Fishel, P Andre. MU Extension, University of Missouri-Columbia. Publication G 1915.
Electronic and PDF versions are available.
Cost:  $.75-To order hard copies, call 1-800-292-0969.

PPeessttiicciiddee  DDeerrmmaattoosseess,,  22000011

H Penagos, M O’Malley, H Maibach. CRC Press, Boca Raton, FL. 

This is a comprehensive reference on skin reactions to pesticides, which includes diagnosis, treatment,
and testing methods with case studies. 

PPeessttiicciiddeess  aanndd  EEppiiddeemmiioollooggyy,,  22000033

http://www.btny.purdue.edu/Pubs/PPP/PPP-43.pdf

F Whitford, J Acquavella, C. Burns. Purdue Pesticide Programs, Purdue University Cooperative
Extension Service, West Lafayette, IN. Publication PPPB43.

A brief primer on pesticide epidemiology useful for explaining pesticide epidemiology to a wide vari-
ety of audiences.

223344

APPENDIX G 

http://www.ams.usda.gov/science/sdpr.htm
http://muextension.missouri.edu/xplor/agguides/agengin/g01915.htm
http://www.btny.purdue.edu/Pubs/PPP/PPP-43.pdf


GG..22..33  IINNTTEERRNNEETT RREESSOOUURRCCEESS

The following case study modules and clinical resources are available on the Internet.

AAssssoocciiaattiioonn  ooff  OOccccuuppaattiioonnaall  aanndd  EEnnvviirroonnmmeennttaall  CClliinniiccss  ((AAOOEECC))

http://www.aoec.org/LLDIR.htm#Peer-reviewed%20Module

This association represents a network of clinics and occupational/environmental health specialists.
Resources include a lending library of educational materials, environmental health-related course syl-
labi, and bibliographic references for HCPs.  A helpful series of PowerPoint presentations on pesticide
illness is available.  

AOEC; 1010 Vermont Avenue NW, Suite 513
Washington, DC 20005
Telephone:  202-347-4976

CChhiillddrreenn’’ss  EEnnvviirroonnmmeennttaall  HHeeaalltthh  CCaassee  SSttuuddyy  SSeerriieess  

http://www.uic.edu/sph/glakes/kids/case1/about.htm 

This is from a project funded by AOEC, ATSDR, and EPA. A pediatric environmental health case
study is included.

EEnnvviirrooDDxx

http:/medlib.med.utah.edu/envirodx.

This is a multimedia computer-based learning program on environmental-related disease. It is a case-
focused system described as a virtual clinic. The reader views video clips that provide the clinical his-
tory.  Physical exam and test findings are provided.  The reader is then provided an opportunity to
select the diagnosis from a multiple choice list.  A video clip of the prevention counseling provided to
the patient is also available.

EEnnvviirrRRnn

http://envirn.umaryland.edu/

This Web site offers a broad spectrum of information about environmental health from a nursing per-
spective and includes educational and resource links. A pesticide case study is on this Web site
(http://envirn.umaryland.edu/interventions/pestcase.htm).
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PPeessttiicciiddee  PPooiissoonniinngg  DDiiaaggnnoossttiicc  TTooooll  ((PPooiissoonniinngg  DDaattaabbaassee))

http://www.pesticideinfo.org/Search_Poisoning.jsp

This tool, developed by PANNA, is designed to help HCPs and others recognize, diagnose, and report
pesticide-related illnesses. The database currently provides symptom, first aid, and treatment-related
information for approximately 1,900 pesticides.  It can be searched for possible pesticide poisoning
agents by entering as little or as much relevant information as is available. Searches by chemical or
product name, pesticide use type, geographic location, and/or crop or application site are possible. In
addition, a HCP (or other user) can search by observed signs and symptoms. This online resource also
provides reporting information (legal requirements, reporting instructions, and official reporting con-
tacts) for all 50 States. The database lists specific county-level reporting information for California and
Florida.

PPeessttiicciiddee  UUssee  oonn  AAiirrlliinneess

http://ostpxweb.dot.gov/policy/Safety%20Energy%20Env/disinsection.htm

There is concern about pesticide exposures of workers and passengers in the air transportation indus-
try. Some countries require arriving international flights to undergo disinsection. Disinsection involves
either spraying aerosol insecticide in the cabin with airline passengers present, or applying a residual
insecticide to the cabin when passengers are not present.  The Web site provides more information on
this topic, including a list of airline contacts and a list of countries that require disinsection.

SSppeecciiffiicc  MMeeddiiccaall  TTeessttss  PPuubblliisshheedd  iinn  tthhee  LLiitteerraattuurree  ffoorr  OOSSHHAA RReegguullaatteedd  SSuubbssttaanncceess

http://www.cdc.gov/niosh/nmed/medstart.html 

This resource on medical tests for particular chemicals is on the NIOSH Web site. This site provides
information about specific medical tests that have been published for OSHA regulated substances, and
includes some pesticides. 

GG..22..44  AADDDDIITTIIOONNAALL RREESSOOUURRCCEESS RREELLAATTEEDD TTOO HHCCPP TTRRAAIINNIINNGG OONN RREECCOOGGNNIITTIIOONN
AANNDD MMAANNAAGGEEMMEENNTT OOFF PPEESSTTIICCIIDDEE PPOOIISSOONNIINNGG

This section includes background material related to curricula for health provider training programs.

NNIIOOSSHH AAggrriiccuullttuurraall  HHeeaalltthh  aanndd  SSaaffeettyy  CCeenntteerrss

The NIOSH Agricultural Health and Safety Centers offer seminars (usually jointly sponsored with oth-
er partners) on pesticide medicine. They can provide information about the curriculum used for those
seminars. See  Section G.11 Agriculture Safety and Health for contact information. 

223366

APPENDIX G 

http://www.pesticideinfo.org/Search_Poisoning.jsp
http://ostpxweb.dot.gov/policy/Safety%20Energy%20Env/disinsection.htm
http://www.cdc.gov/niosh/nmed/medstart.html 


PPeessttiicciiddeess  aanndd  NNaattiioonnaall  SSttrraatteeggiieess  ffoorr  HHCCPPSS

http://www.neetf.org/Health/providers/index.shtm

There is an ongoing national initiative for increasing HCP education and training to improve recogni-
tion, management, and prevention of pesticide-related health conditions. This is a long-term, collabo-
rative process created by the EPA, U.S. Department of Health and Human Services (DHHS), U.S.
Department of Agriculture, and the National Environmental Education and Training Foundation
(NEETF). The initiative advocates the education of health professionals while they are in school as
well as developing model programs and practice guidelines to incorporate pesticide poisoning recog-
nition, management, and prevention into the health care setting. The development and dissemination
of training curricula and other resources targeted at practicing HCPs have also been proposed. To
obtain Pesticides and National Strategies for HCPs: Pesticides Initiative, National Pesticide
Competency Guidelines for Medical & Nursing Education, or National Pesticide Practice Skills
Guidelines for Medical and Nursing Practice and other publications as they become available, contact
NEETF.

National Environmental Education & Training Foundation
1707 H Street, NW; Suite 900; Washington, DC 20006
Telephone:  202-261-6481
http://www.neetf.org 

The NEETF Pesticides Resource Library Web site is

http://www.neetf.org/Health/Pestlibrary.shtm 

GG..22..55  PPEESSTTIICCIIDDEESS AANNDD AANNIIMMAALL HHEEAALLTTHH CCOONNCCEERRNNSS

NNaattiioonnaall  AAnniimmaall  PPooiissoonn  CCoonnttrrooll  CCeenntteerr

http://www.aspca.org/site/PageServer?pagename’apcc

This is a nonprofit PCC that addresses concerns and provides veterinary diagnostic and treatment
information for poisoned animals. It requires a fee-for-service, which is paid by the animal owner, vet-
erinarian, or a product manufacturer.

ASPCA National Animal Poison Control Center (member of AAPCC)
1717 South Philo Road; Suite 36 Urbana, IL 61802 
Emergency Telephone:  888-426-4435

GG..33 PPEESSTTIICCIIDDEE TTOOXXIICCOOLLOOGGYY ((AALLSSOO SSEEEE SSEECCTTIIOONN GG..44  PPEESSTTIICCIIDDEE PPRROODDUUCCTTSS))

This section lists toxicological resources that provide information about pesticides. The listed
resources include a few books that the PPSP may choose to include in a basic library. The Internet-
based data resources can be accessed free of charge. Many other proprietary Internet-based data systems
are not listed here.
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GG..33..11  PPUUBBLLIICCAATTIIOONNSS

CCaassaarreett  aanndd  DDoouullll’’ss  TTooxxiiccoollooggyy::  TThhee  BBaassiicc  SScciieennccee  ooff  PPooiissoonnss,,  66tthh  eedd..,,  22000011

CD Klaassen, ed. McGraw-Hill, Medical Publishing Division, New York, NY.

This is a standard toxicology text that includes chapters on pesticide toxicology and occupational tox-
icology, in addition to sections on principles of toxicology and other aspects of toxicology.

CClliinniiccaall  EEnnvviirroonnmmeennttaall  HHeeaalltthh  aanndd  TTooxxiicc  EExxppoossuurreess,,  22nndd  eedd..,,  22000011

JB Sullivan, GR Krieger, eds. Lippincott Williams & Wilkins, Philadelphia, PA. 

This clinical reference on environmental toxicology has sections on workplace and emergency responses
to hazardous material exposures and information about specific exposures including pesticides.

HHaannddbbooookk  ooff  PPeessttiicciiddee  TTooxxiiccoollooggyy,,  22nndd  eedd..,,  22000011

RI Krieger, ed. Academic Press, San Diego, CA

This is a two-volume set that covers a wide variety of topics and includes toxicology reviews on many
classes of pesticides.

TThhee  PPeesstt  BBooookk,,  55tthh  eedd..,,  22000000

GW Ware. Thomson Publications, Fresno, CA

This reference covers chemistry, mode of action, and issues related to handling of pesticides.

TTooxxiiccoollooggyy ooff  tthhee  EEyyee::  EEffffeeccttss  oonn  tthhee  EEyyeess  aanndd  VViissuuaall  SSyysstteemm  ffrroomm  CChheemmiiccaallss,,
DDrruuggss,,  MMeettaallss  aanndd  MMiinneerraallss,,  PPllaannttss,,  TTooxxiinnss,,  aanndd  VVeennoommss,,  44tthh  eedd..,,  11999999

WM Grant, JS Schuman. Charles C. Thomas Pub., Ltd., Springfield, IL.

This reference on toxicology of the eye includes information about some pesticides and some chemi-
cals used as inerts and carriers in pesticide products.

GG..33..22  IINNTTEERRNNEETT DDAATTAA RREESSOOUURRCCEESS

The sites listed here contain toxicological data on pesticides. While many other sources are available,
those listed provide links to other sources and are a good starting point.

EEPPAA RReerreeggiissttrraattiioonn  EElliiggiibbiilliittyy  DDeecciissiioonn  DDooccuummeennttss  ((RREEDDss))  

The REDS can be a useful source of toxicology information since they contain regulatory reviews of pes-
ticides that were first registered before November 1, 1984. FIFRA requires that these active ingredients be
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reviewed to determine if they can be reregistered (that is, they must not cause unreasonable risks to peo-
ple or the environment when used in accordance with the approved label). These documents can be
accessed from the EPA Office of Pesticide Programs home page at  http://www.epa.gov/pesticides, or be
ordered from the National Service Center for Environmental Publications (NSCEP).

EEXXTTOOXXNNEETT

http://ace.ace.orst.edu/info/extoxnet/

EXTOXNET–The EXtension TOXicology NETwork–is a useful source of toxicology-related infor-
mation about pesticides. The toxicological information in this data system is developed cooperatively
by the University of California-Davis, Oregon State University, Michigan State University, Cornell
University, and the University of Idaho.

HHaazzaarrddoouuss  SSuubbssttaanncceess  DDaattaa  BBaannkk  ((HHSSDDBB))

http://toxnet.nlm.nih.gov

The HSDB is one of the toxicology data files in the National Library of Medicine’s Toxicology Data
Network (TOXNET7). It includes information about human exposure, industrial hygiene, emergency
handling procedures, environmental fate, and regulatory requirements. The sections on treatment
include much of the information that is found in the POSINDEX7 data system used by PCCs.

IINNCCHHEEMM

http://www.inchem.org/ 

This site is produced by the International Programme on Chemical Safety (IPCS), which is a cooper-
ative program of the World Health Organization (WHO), International Labor Organization (ILO), and
the United Nations Environment Programme (UNEP). It provides access to several series of docu-
ments produced by WHO and its partners. The information sources that will likely be of greatest use
to PPSPs are described below. Additionally, this Web site has International Agency for Research on
Cancer (IARC) summaries, evaluations of the toxicity of pesticide residues in foods, and information
on non-pesticide chemicals and pesticidal inert ingredients.

EEnnvviirroonnmmeennttaall  HHeeaalltthh  CCrriitteerriiaa  MMoonnooggrraapphhss

This is a series of monograph publications from the WHO. Many of these monographs describe
the characteristics and effects of pesticides on humans and animals. Each monograph on a class
of compounds covers physical properties and analytical methods, sources of exposure, informa-
tion about environmental transport and fate, review of human and animal health effects, and risks.

HHeeaalltthh  aanndd  SSaaffeettyy  GGuuiiddeess  

A more simply worded general use series on a range of chemicals that includes risks of exposure,
summary information about effects, and medical and administrative issues related to exposure.
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PPeessttiicciiddee  DDaattaa  SShheeeettss

These are peer-reviewed fact sheets that give basic toxicologic information about pesticides in
broad worldwide use, as well as those that have been found to be particularly hazardous. There is
some duplication with fact sheets available from the EXTOXNET site. It also includes informa-
tion about products registered for use outside of the United States. 

PPooiissoonn  IInnffoorrmmaattiioonn  MMoonnooggrraapphhss  

This peer-reviewed series emphasizes the health effects related to exposure from a variety of pes-
ticides and other toxins. It includes information about patient evaluation and management.

IInntteeggrraatteedd  RRiisskk  IInnffoorrmmaattiioonn  SSyysstteemm  ((IIRRIISS))

http://www.epa.gov/iriswebp/iris/index.html or http://toxnet.nlm.nih.gov

IRIS is a database on the human health effects that may arise from environmental chemical exposure.
It provides specific hazard and dose response information. It is designed for users with knowledge
about toxicology and life sciences. This system also provides information to aid users in accessing and
understanding IRIS data.

PPAANN  PPeessttiicciiddee  DDaattaabbaassee

http://www.pesticideinfo.org/Index.html

This database has been compiled by PANNA and includes peer-reviewed scientific information about
pesticide products and ingredients. Information about acute and chronic health effects, and ecotoxici-
ty is summarized from a number of sources including the EPA, IRIS, National Toxicology Program,
International WHO, National Toxicology Program (NTP), National Institutes of Health (NIH),
International Agency for Research on Cancer (IARC), the European Union (EU), and the State of
California. 

GG..44    PPEESSTTIICCIIDDEE PPRROODDUUCCTTSS

GG..44..11  DDAATTAABBAASSEESS OONN PPEESSTTIICCIIDDEE PPRROODDUUCCTTSS

These data systems provide the PPSP with the ability to search and identify pesticide products, formu-
lations, ingredients, and regulatory status. 

TThhee  CCaalliiffoorrnniiaa PPeessttiicciiddee  DDaattaabbaasseess––––UUSSEEPPAA//OOPPPP PPeessttiicciiddee--RReellaatteedd  DDaattaabbaassee  QQuueerriieess  

http://www.cdpr.ca.gov/docs/epa/epamenu.htm

The California Department of Pesticide Regulation (CDPR) has developed a query system using data
from the US EPA Office of Pesticide Programs (OPP) pesticide product information system (PPIS).
(The PPIS system is also used to develop the pesticide ingredient and product information used in the
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SPIDER surveillance database system.)  The databases found at this site include a pesticide product
database, a chemical ingredient database, and a pesticide manufacturer database.  In addition, links are
provided to pesticide label images located at EPA.

PPAANN  PPeessttiicciiddee  DDaattaabbaassee

http://www.pesticideinfo.org/Index.html

This database has been compiled by the PANNA and  includes peer-reviewed scientific information
about pesticide products and ingredients. The system can be searched by pesticide product name or
registration number. A variety of advanced searches can be performed (e.g., a search for all products
containing a particular active ingredient). Information about acute, chronic and ecotoxicity is summa-
rized from a number of sources including the EPA, IRIS, National Toxicology Program, WHO,
National Toxicology Program (NTP), National Institutes of Health (NIH), International Agency for
Research on Cancer (IARC), the European Union (EU), and the State of California.

GG..44..22  PPEESSTTIICCIIDDEE PPRROODDUUCCTT LLAABBEELLSS

There are several Internet sources for obtaining pesticide product labels. In addition to these sources,
the label as registered in each State is available from the State department of agriculture (or other
designee responsible for registration).

EEPPAA ppeessttiicciiddee  pprroodduucctt  llaabbeell ssyysstteemm

http://www.epa.gov/pesticides/pestlabels/

The EPA pesticide product label system is a collection of images of product labels that have been
approved by OPP. (Labels are in TIFF format.)  Apart from the label, additional correspondence and
amended labels are included in the system. Because the system is indexed by the product registration
number, you will first need to enter this number.  The CDPR site is a useful source of registration numbers,
and it can be searched for all federally registered products (and their  corresponding registration number)
by active ingredient, product name or company name (http://www.cdpr.ca.gov/docs/epa/epamenu.htm).

GGrreeeennbbooookk

http://www.greenbook.net 

The Greenbook is produced by the Chemical and Pharmaceutical Press. Labels, supplemental labels,
and MSDSs are obtained from the pesticide companies and compiled into a variety of formats (book,
CD-ROM, Internet access).

GG..44..33  MMAATTEERRIIAALL SSAAFFEETTYY DDAATTAA SSHHEEEETT ((MMSSDDSS))  DDIIRREECCTTOORRIIEESS

In addition to the Greenbook site described above, several other sites contain pesticide product
MSDSs. Some entries in Section G.1 also contain links to MSDS directories. PPSPs have found the
following sites to be useful:
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CCDDMMSS  LLaabbeell //  MMSSDDSS IInnffoorrmmaattiioonn

http://www.cdms.net/manuf/manuf.asp

VVeerrmmoonntt  SSIIRRII  MMSSDDSS CCoolllleeccttiioonn

http://www.siri.org/msds/links.html

WWhheerree  ttoo  ffiinndd  MMSSDDSS oonn  tthhee  IInntteerrnneett

http://www.ilpi.com/msds/index.html

There is no directory of Spanish language MSDSs for pesticide products registered in the United
States. Some manufacturers have MSDSs in Spanish for particular products that are available on
request. These MSDSs are not posted on Web sites, and therefore require a telephone or written request
to the manufacturer. See the following link for further information about this issue:
http://www.ilpi.com/msds/faq/parte.html#foreign.

GG..44..44  PPEESSTTIICCIIDDEE MMAANNUUFFAACCTTUURREERRSS

The following sites contain links to pesticide manufacturers:

CCrroopplliiffee  AAmmeerriiccaa  

http://www.croplifeamerica.org

This is a nonprofit trade organization for the crop protection, pest control, and biotechnology indus-
tries.  Their Web site has links to many pesticide manufacturers. 

NNPPIICC

http://npic.orst.edu/manuf.htm

PPeessttWWeebb  

http://www.pestweb.com/  

This is a pest control industry Web site that contains links to many manufacturers.

UUnniivveerrssiittyy  ooff  NNeebbrraasskkaa

http://pested.unl.edu/

GG..55    PPEESSTTIICCIIDDEE UUSSAAGGEE

Information about pesticide use can be helpful during the process of developing a PPSP and in analyz-
ing and evaluating PPSP data. There is no comprehensive source of pesticide use information. Some
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systems collect data on a segment of pesticide applications while others conduct periodic surveys to
obtain data and create estimates of pesticide usage. Six States mandate some form of pesticide use
reporting: Arizona, California, New Hampshire, New York, New Jersey, and Oregon. Not all of these
State systems provide data in a readily accessible format. Other States are in varying stages of devel-
oping or exploring the development of pesticide use reporting systems. This section will briefly
describe some sources of available data and reviews of data. Other sources of data not described here
include Federal and State systems that monitor pesticide residues in food.

GG..55..11  DDAATTAA SSOOUURRCCEESS

CCaalliiffoorrnniiaa EEnnvviirroonnmmeennttaall  PPrrootteeccttiioonn  AAggeennccyy,,  CCDDPPRR

http://www.cdpr.ca.gov/docs/dprdocs/docsmenu.htm

CDPR within the California Environmental Protection Agency has maintained a database since 1970,
which includes use of restricted use pesticides by farmers and all applications by pest control opera-
tors. In 1990, the system changed to require that all agricultural pesticide use be reported on a month-
ly basis. Agricultural use is broadly defined within this system and includes right-of-way, park, and
golf course applications. An overview of this pesticide use reporting system and reports are under the
topic heading of Pesticide Sales and Use. This data is also accessible at the PANNA site
(http://www.pesticideinfo.org/Search_Use.jsp).

EEPPAA

http://www.epa.gov/oppbead1/pestsales/

EPA has conducted surveys to obtain information about homeowner and commercial pesticide use.
This data and USDA agricultural pesticide-use data have been combined to produce estimates of pes-
ticide use in agricultural and nonagricultural sectors. The most recent sales and usage reports are avail-
able from the NSCEP or on the web as a PDF file. 

NNeeww  YYoorrkk DDeeppaarrttmmeenntt  ooff  EEnnvviirroonnmmeennttaall  CCoonnsseerrvvaattiioonn  ((NNYYDDEECC))

http://www.dec.state.ny.us/website/dshm/pesticid/prl.htm

This State enacted pesticide reporting legislation in 1996. The NYDEC initiated data collection February
1, 1997. The system collects information about pesticide use by commercial pesticide applicators, sales
of restricted-use pesticides to farmers, and sales of restricted-use pesticides to commercial applicators
and dealers. A description of the program and a link to data reports is available at their Web site.
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UUnniitteedd  SSttaatteess  GGeeoollooggiicc  SSuurrvveeyy,,  NNaattiioonnaall  WWaatteerr  QQuuaalliittyy  AAsssseessssmmeenntt  PPrrooggrraamm

http://water.usgs.gov/nawqa/

This program started in 1991 and assesses trends in water quality. Pesticides are considered an impor-
tant issue in this program. Data and maps describing pesticides in streams, groundwater, and sedi-
ments, along with methodology, are available.

UUSSDDAA

National Agricultural Statistics Service (NASS) 

http://www.usda.gov/nass/offices.htm

The NASS conducts a variety of surveys on the use of pesticides and fertilizers on farms and ranches.
Annual reports are available from this system that list chemical application rates and acres treated for
major crops. Information about some fruit and vegetable crops is reported in alternate years. The
NASS has 45 local field offices that work with State agencies and organizations to collect survey data.
State reports are released on a periodic basis. A listing of State NASS offices and access to reports is
available at the NASS Web site. 

CCeennssuuss  ooff  AAggrriiccuullttuurree

http://www.nass.usda.gov/census

Originally conducted by the Census Bureau, the Census of Agriculture collects data on agricultural
production and provides data down to the county level. It has been conducted in some form since 1840,
initially every 10 years. It has been conducted every 5 years since 1925, currently on a schedule of
years ending in 2 and 7. The survey collects information about land use, ownership, acreage, produc-
tion, economic information, number of hired farmworkers, injuries and deaths, and chemical, fertiliz-
er and machinery use. Available reports include an atlas of maps prepared from these data.

OOtthheerr  UUSSDDAA RReeppoorrttss

http://usda.mannlib.cornell.edu/ess_entry.html

Other relevant agricultural reports can be obtained from the USDA Economics and Statistics System,
which incorporates a variety of USDA datasets.

GG..55..22  RREEVVIIEEWWSS OOFF PPEESSTTIICCIIDDEE UUSSEE DDAATTAA SSOOUURRCCEESS

Two documents have reviewed the availability of pesticide use data in the last few years. These
reviews were done for different purposes. Each describes available data and gaps in data.
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OOrreeggoonn PPeessttiicciiddee  UUssee  RReeppoorrttiinngg SSyysstteemm::  AAnnaallyyttiiccaall  RReevviieeww..  MMaayy  22000000

The information presented in this report was gathered and formatted by staff of the Oregon Health
Sciences University (OHSU) and Oregon State University (OSU), under contract with the Oregon
Department of Agriculture (ODA). The report provides information to be considered by ODA in the
development and implementation of the Oregon Pesticide Use Reporting System and can be obtained
from ODA or downloaded from http://oda.state.or.us/purs/history/anreview/index.html.

Oregon Department of Agriculture, Pesticides Division
635 Capitol Street N.E.; Salem, OR 97301-2532
Telephone:  503-986-4635

TThhee  TTooxxiicc  TTrreeaaddmmiillll..  PPeessttiicciiddee  UUssee  aanndd  SSaalleess  iinn  NNeeww  YYoorrkk SSttaattee,,  11999977––11999988  

Audrey Thier, Environmental Advocates, and New York Public Interest Research Group. October,
2000 (Revised 3/29/01). This report reviews and critiques pesticide use reporting in New York State
and is available at http://www.eany.org/.

GG..66  PPEESSTTIICCIIDDEE SSAAFFEETTYY AANNDD HHEEAALLTTHH IINNFFOORRMMAATTIIOONN TTOO AASSSSIISSTT WWOORRKKEERRSS AANNDD
EEMMPPLLOOYYEERRSS

A large body of information is available on this subject. This section highlights some of the core pub-
lications, electronic documents, and electronic listings of training materials and other resources.

AAmmeerriiccaann  AAssssoocciiaattiioonn  ooff  PPeessttiicciiddee  SSaaffeettyy  EEdduuccaattoorrss

http://aapse.ext.vt.edu/aapse.html

This is an association of persons and organizations involved in providing education on pesticide safety.
The Web site provides links to State resources, a speakers bureau, EPA regulations, newsletters, and
journals. It has tools for developing and presenting training programs and also provides access to
materials for evaluating pesticide applicator training programs.

AAssssoocciiaattiioonn  ooff  FFaarrmmwwoorrkkeerr OOppppoorrttuunniittyy  PPrrooggrraammss  ((AAFFOOPP))

http://www.afop.org

Radio Pesticida. Set of six cassettes with a guide, includes five mini-dramas and five accompanying
talk shows addressing drift, exposure, and safety at home and work. 

Cost: $50.00.  Tapes are in Spanish, and the training manual is in English and Spanish.
Radio Pesticide, Haitian Creole version: $25.00

Telephone:  703-528-4141
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http://oda.state.or.us/purs/history/anreview/index.html
http://www.eany.org/
http://aapse.ext.vt.edu/aapse.html
http://www.afop.org


BBiibblliiooggrraapphhyy  ffoorr  TTrraaiinneerrss  ooff  FFaarrmmwwoorrkkeerrss UUnnddeerr  tthhee  WWoorrkkeerr  PPrrootteeccttiioonn
SSttaannddaarrdd,,  22000000

Melissa Frisk, Institute for Agriculture and Trade Policy. 

This document is an annotated listing of more than 75 resources for training farmworkers in pesticide
safety. Contact information for ordering resources is included. (45 pages)

Cost: $3.00 (including postage). Available online as a PDF document.

Contact:  Candace Falk, Institute for Agriculture and Trade Policy (IATP)
2105 First Avenue South; Minneapolis, MN 55404
Telephone:  612-870-3453
Fax:  612-870-4846
E-mail:  cfalk@iatp.org
Web site:  http://www.iatp.org/labels/ (Click on the Resources button on the left, then click on the
library tab near the top and select the pull-down selector for by IATP staff to locate the document.)

CCaalliiffoorrnniiaa DDeeppaarrttmmeenntt  ooff  PPeessttiicciiddee  RReegguullaattiioonn  ((CCDDPPRR))

The CDPR Worker Health and Safety Branch produce the Pesticide Safety Information series to assist
employers to comply with regulatory training requirements. The series is available in English and
Spanish and covers both crop and noncrop settings. All of the documents are available in PDF format
from http://www.cdpr.ca.gov/docs/whs/psisenglish.

The Worker Health and Safety Reports are an additional series of publications that address other work-
er health and safety issues. A search for these reports can be made using a keyword or publication num-
ber at http://www.cdpr.ca.gov/docs/whs/whsrep.htm.

CCrroopplliiffee  AAmmeerriiccaa  

www.croplifeamerica.org 

A crop protection, pest control, and biotechnology industry nonprofit trade organization site that con-
tains worker safety and health information under its Stewardship and Publication links. Topics include
safe work practice information in English and Spanish and storage and disposal information. Guidance
documents designed as tips for pesticide users are also available. A list is available of things a grower
should be aware of when working with aerial applicators, including the need to provide advance noti-
fication to neighbors and workers.

EEPPAA

http://www.epa.gov/pesticides/health/worker.htm

The EPA has many educational resources available on worker safety and training.
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http://www.iatp.org/labels/
http://www.cdpr.ca.gov/docs/whs/psisenglish
http://www.cdpr.ca.gov/docs/whs/whsrep.htm


PPeessttiicciiddee  EEdduuccaattiioonn––UUnniivveerrssiittyy  ooff  NNeebbrraasskkaa

http://pested.unl.edu/

This Web site provides links to the Nebraska Agricultural Extension pesticide safety education
resources as well as links to other sites.

PPeessttiicciiddee  SSaaffeettyy  TTeeaacchhiinngg  RReessoouurrcceess,,  VVAA  TTeecchh  LLiisstt

http://www.vtpp.ext.vt.edu/htmldocs/trainres.html

This Web site contains links to resources for teaching pesticide safety. 

TThhoommssoonn’’ss  SSppaanniisshh--EEnngglliisshh  EEnngglliisshh--SSppaanniisshh,,  IIlllluussttrraatteedd  AAggrriiccuullttuurraall  DDiiccttiioonnaarryy

RP Rice, Jr. [1993] Thomson Publications, Fresno, CA

An illustrated dictionary of terms used in agriculture, including tools, irrigation, animals, crops, and
plant propagation, with a broader non-illustrated section that includes terms related to pesticides and
pesticide application.

UUnniivveerrssiittyy  ooff  CCaalliiffoorrnniiaa SSttaatteewwiiddee  IIPPMM PPrrooggrraamm

http://anrcatalog.ucdavis.edu

This program offers a wide range of high quality publications on integrated pest management (IPM)
and safe application of pesticides. A few publications of interest are listed here by title, with year of
publication. The relevant publications are listed under the headings of Pest and Disease Management
and Pest Control Training and DPR Test Materials in the Agriculture and Natural Resource (ANR)
Catalog.

•• Establishing IPM Policies and Programs: A Guide for Public Agencies, 2003.

•• La seguridad en el manejo de pesticidas, 1999.

•• Illustrated Guide to Pesticide Safety, 1999. (Instructor version; worker versions in English,
Spanish, and Punjabi)

• Jorge’s New Job: Getting Tested for Cholinesterase, 2000. (English and Spanish)

• La lotería de los pesticidas, 1992. (Spanish/English pesticide safety training game with trainer’s
manual)
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University of California; Agriculture and Natural Resources (ANR) Communications Services
6701 San Pablo Avenue; Oakland CA 94608-1239
Telephone:  1-800-994-8849
Fax:  510-643-5470 

GG..77    FFAARRMMWWOORRKKEERR EEMMPPLLOOYYMMEENNTT,,  DDEEMMOOGGRRAAPPHHIICCSS,,  CCUULLTTUURRAALL IISSSSUUEESS,,  AANNDD
SSEERRVVIICCEE OORRGGAANNIIZZAATTIIOONNSS

GG..77..11  EEMMPPLLOOYYMMEENNTT IISSSSUUEESS

MMiiggrraanntt  aanndd  SSeeaassoonnaall  AAggrriiccuullttuurraall  WWoorrkkeerr  PPrrootteeccttiioonn  AAcctt  ((MMSSPPAA))  
((2299UUSSCC'',,  eett  sseeqq..))

This act provides legal protections for migrant and seasonal agricultural workers in their interactions
with labor contractors, employers, and providers of housing. The act addresses issues of labor contract
registration and disclosure of terms of employment and housing occupancy. A poster lists the rights
and protections of this group of workers. The Wage and Hour Division of the United States
Department of Labor (DOL), along with its State level designees, is responsible for enforcing the
MSPA. More information about the MSPA and the poster are available at  
http://www.dol.gov/esa/whd/mspa/index.htm.

WWoorrkkeerrss’’  CCoommppeennssaattiioonn CCoovveerraaggee  ffoorr  AAggrriiccuullttuurraall  WWoorrkkeerrss

State laws vary widely on whether agricultural workers are covered by workers’ compensation. The
two reports listed here provide some background information about this issue.

Legal Background Paper: Protection of Migrant Agricultural Workers in Canada, Mexico, and the
United States. 2002
http://www.naalc.org/english/study4.shtml 
The Secretariat of the Commission for Labor Cooperation. Washington DC. 

Increasing Farmworkers’Access to Workers Compensation Benefits. 
S Davis, Farmworker Justice Fund, Inc., 1999. PC499
Report available from HRSA Contact: 1-800-BASKBHRSA or http://www.ask.hrsa.gov/

GG..77..22  CCHHIILLDD LLAABBOORR IINN AAGGRRIICCUULLTTUURREE

PPSP staff should be familiar with the agricultural exemptions of the Fair Labor Standards Act and
other factors influencing the safety and health of children working in agriculture. The following pub-
lications provide a starting point for becoming familiar with the issue.
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Child Labor in Agriculture: Changes Needed to Better Protect Health and Educational Opportunities,
1998. (GAO/HEHSB98B193.) U.S. General Accounting Office, Washington, DC; http://www.gao.gov 

Fingers to the Bone: United States Failure to Protect Child Farmworkers,2000. Human Rights Watch,
Washington, DC. Telephone: 202-612-4321; http://www.hrw.org/

The Ones the Law Forgot: Children Working in Agriculture. Shelley Davis and James B. Leonard,
Farmworker Justice Fund; http://www.fwjustice.org/fjf_reports.htm.

Pesticides: Improvements Needed to Ensure the Safety of Farmworkers and Their Children, 2000.
(GAO/RCEDB00B40.) U. S. General Accounting Office, Washington, DC; http://www.gao.gov.

GG..77..33    FFAARRMMWWOORRKKEERR DDEEMMOOGGRRAAPPHHIICCSS

Changes in agricultural work, immigration patterns, and government policies all impact the demograph-
ics of agricultural workers in the United States. These demographics are important to consider when
developing programs, interventions, and studies. A few sources of information are provided here.

CCaalliiffoorrnniiaa IInnssttiittuuttee  ffoorr  RRuurraall  SSttuuddiieess  ((CCIIRRSS))

Suffering in Silence: A Report on the Health of California’s Agricultural Workers. Nov 2000.

In 1999, the CIRS conducted the study described in this report. The report provides baseline data on
the health status of California’s agricultural workers. Included is a health status assessment based on a
medical exam with blood chemistry, information about access to health care, occupational injuries,
workers’ compensation coverage, pesticide safety training, and sanitation. The report can be obtained
from CIRS or downloaded from the Internet. Further analysis of these data and follow-up studies will
be available from CIRS. 

California Institute for Rural Studies
P.O. Box 2143, Davis, CA 95616
Telephone:  530-756-6555
Web site:  www.cirsinc.org

EEnnuummeerraattiioonn  SSttuuddiieess

The Migrant Health Program at the Bureau of Primary Care, Health Resources and Services
Administration, U.S. Department of Health and Human Services (DHHS), has contracted for enumer-
ation studies of migrant seasonal farmworker populations at the county level in ten States (Arkansas,
California, Florida, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, Texas, and
Washington). Profiles may be developed for additional States. The Migrant Health Program definition
of migrant and seasonal farmworker was used for this study. The scope does not include all sectors of
the agricultural industry or year-round nonmigrant agricultural workers. The reports are available from
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their office (see Section G.10 for the address and telephone number), at their Web site
(http://bphc.hrsa.gov/migrant/), or at the Web site of the National Center for Farmworker Health
(http://www.ncfh.org).

NNaattiioonnaall  AAggrriiccuullttuurraall  WWoorrkkeerr  SSuurrvveeyy  ((NNAAWWSS))

This extensive survey is conducted by the US DOL. It collects information on farmworkers, including
information about household members, detailed demographics on the farmworker, detailed employment
information (e.g., location and work type), wages, working conditions, availability of  safety and
health training and equipment, household  income, legal status, and use of social services. The ques-
tionnaire and periodic reports can be obtained from the DOL at http://www.dol.gov/
asp/programs/agworker/naws.htm or by telephone at 202-219-6197.

GG..77..44    FFAARRMMWWOORRKKEERR CCUULLTTUURRAALL IISSSSUUEESS

The three resources listed here explore some pertinent cultural issues. Farmworkers come from cultur-
ally diverse backgrounds. By understanding the farmworker’s perception of risk, safety behavior, and
use of health care, valuable insight can be gained on the effect of these beliefs on the surveillance of
pesticide-related illness and injury.

BBiibblliiooggrraapphhyy  ooff  BBooookkss  oonn  MMiiggrraanntt  WWoorrkkeerrss

http://www.fwjustice.org/bibliography.htm

The Farmworkers Justice Fund has developed a selected bibliography of books, both fiction and non-
fiction, on migrant agricultural workers. The listing includes current and older works that provide
insight into the historical, social, and cultural aspects of migrant agricultural work.

EEtthhnnooMMeedd

http://www.ethnomed.org

This Web site provides information about cultural beliefs and medical issues that relate to health care.
The cultural groups included are recent immigrant groups in the Seattle area since the site is located at
the Harborview Medical Center, University of Washington. PPSP staff may find useful information in
the Cultural Profiles and at some of the related Web site links. 

MMiiggrraanntt  CClliinniicciiaannss  NNeettwwoorrkk ((MMCCNN))

http://www.migrantclinician.org/excellence/cultural/

Dr. Jennie McLuarin has written two pieces on cultural competency for Streamline, the MCN newslet-
ter (March/April 2002 and November/December 2002). The articles and other cultural competency
resources can be accessed from the Web address given above.
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GG..77..55..    FFAARRMMWWOORRKKEERR SSEERRVVIICCEE OORRGGAANNIIZZAATTIIOONNSS

AAssssoocciiaattiioonn  ooff  FFaarrmmwwoorrkkeerr OOppppoorrttuunniittyy  PPrrooggrraammss  ((AAFFOOPP))

http://www.afop.org

AFOP is an alliance of organizations serving farmworkers and their families. The services provided by
AFOP include information, education, support, advocacy, and representation at the national level.

Since 1995, AFOP has had a collaborative program with AmeriCorps to support work in rural farm-
worker service agencies. The US EPA provides these farmworker service agencies with curriculum
materials to promote pesticide safety. AFOP’s national headquarters coordinates the program activities
and provides expert technical assistance and training. By the end of 2000, the program had trained
more than 215,000 farmworkers, provided at least 82,000 community services, and placed some 450
AmeriCorps members in communities throughout the United States. For more information about this
program, contact 703-528-4141. The ASAFE: Serving America’s Farmworkers Everywhere link on the
AFOP Web page provides information about AFOP members who participate in the program in
Arizona, Arkansas, California, Florida, Maine, Maryland, Massachusetts, New Jersey, New York,
North Carolina, Ohio, Oregon, Pennsylvania, Tennessee, Virginia, and Washington. 

FFaarrmmwwoorrkkeerr JJuussttiiccee  FFuunndd  ((FFJJFF))

http://www.fwjustice.org/

FJF is a nonprofit organization that works to improve working and living conditions for migrant and
seasonal farmworkers in the United States. FJF provides training, legal advocacy, and technical assis-
tance. Their Web site provides links to farmworker labor organizations, migrant farmworker labor law
sites, and GAO reports on farmworkers.

LLeeggaall  SSeerrvviicceess  CCoorrppoorraattiioonn  ((LLSSCC))

http://www.lsc.gov/index2.htm

LSC is a private nonprofit corporation established by Congress in 1974 to provide civil legal assis-
tance to those who are otherwise unable to afford it. A listing of LSC-funded programs and links to
programs with Web sites is available on the homepage listed above. The local legal services offices
were mentioned in Chapter 3 as a source of reports, since farmworkers with concerns about pesticide
exposures and workplace safety may seek legal assistance.

MMeexxiiccaann  CCoonnssuullaatteess

http://www.mexonline.com/consulate.htm

The consulates can be valuable partners for outreach and education activities aimed at Mexican nation-
al and immigrant agricultural workers. 
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NNaattiioonnaall  CCeenntteerr  ffoorr  FFaarrmmwwoorrkkeerr HHeeaalltthh  ((NNCCFFHH))  

http://www.ncfh.org

This is a nonprofit organization that serves farmworkers and farmworker health service agencies and
organizations. It sponsors four annual conferences that focus on the health issues impacting the differ-
ent migratory streams traveled by farmworkers in the United States. This organization has a catalogue
of products, many of which are free or low cost. Materials include videos, resources for HCPs, patient
education materials, a bibliography, and some research information. This group also sponsors an elec-
tronic discussion group on migrant health research issues. This listserv encourages the exchange of
information, resources, grant opportunities, and original research in the area of migrant health.
Subscriptions to the listserv are available on the organization’s homepage. 

GG..88      NNOONNOOCCCCUUPPAATTIIOONNAALL EEXXPPOOSSUURREE IISSSSUUEESS ((HHOOMMEEOOWWNNEERR,,  SSCCHHOOOOLLSS,,  VVEECCTTOORR
CCOONNTTRROOLL,,  EETTCC..))

GG..88..11  PPUUBBLLIICC CCOONNSSUUMMEERR IINNFFOORRMMAATTIIOONN

A broad body of information is available for the general public on the safe use of pesticides. Most of
the sources have already been mentioned in other sections of this appendix. All of the sites listed in the
General Resources section contain some materials aimed at the general public. NPIC’s Web site pro-
vides ready access to EXTOXNET, the Agriculture Extension Service’s library of information about
pesticide toxicology and to consumer-oriented EPA publications (see Section G.3.2). The EPA-OPP
Web site home page has additional consumer resources including fact sheets on drift and pesticides in
the home (www.epa.gov/pesticides). Some topic-specific areas of information for the public are listed
below. 

GG..88..22  PPEESSTTIICCIIDDEESS IINN SSCCHHOOOOLLSS

The use of pesticides in and around schools has been an area of public concern in the last few years.
Several States have passed legislation addressing the use of pesticides in schools, including the adop-
tion of parental notification. Links to some recent reports on pesticide use in schools and resources on
IPM in schools are provided below: 

CCaalliiffoorrnniiaa SScchhooooll  IInntteeggrraatteedd  PPeesstt  MMaannaaggeemmeenntt  PPrrooggrraamm

http://www.cdpr.ca.gov/cfdocs/apps/schoolipm/main.cfm

This site also has several resources on school IPM. Among them is this report: 

Overview of Pest Management Policies, Programs, and Practices in Selected California Public School
Districts.  March 1996. PM 96-01.
Sewell E. Simmons, Timothy E. Tidwell, and Terrell A. Barry, Pest Management Analysis and
Planning Program.
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State of California Environmental Protection Agency; Department of Pesticide Regulation
Division of Enforcement, Environmental Monitoring, and Data Management
Environmental Monitoring and Pest Management Branch
1020 N Street, Sacramento; California 95814-5624.

This report provides findings from a study conducted by CDPR, in cooperation with the California
Department of Education, which examined pest management programs in California’s public school
districts. The report provides an overview of current practices and recommended improvements to
these practices.

EEPPAA––IIPPMM iinn  sscchhoooollss

http://www.epa.gov/pesticides/ipm/

This Web site provides access to EPA and State resources addressing IPM in schools.

PPeessttiicciiddee  UUssee  AAtt  NNeeww  YYoorrkk SScchhoooollss::  RReedduucciinngg  tthhee  RRiisskk  

http://www.oag.state.ny.us/press/reports/pesticide_school/pesticide_school.html

This document contains a review of the issue and recommendations. Appendix 3 of the document con-
tains a listing of information about IPM in schools. 

PPooiissoonneedd  SScchhoooollss::  IInnvviissiibbllee  TThhrreeaattss,,  VViissiibbllee  AAccttiioonnss..  MMaarrcchh  22000011

This report is a combined effort involving member organizations of the Child Proofing Our
Communities: Poisoned School Campaign. This is a locally based, nationally connected campaign to
protect children from exposure to environmental health hazards in schools, homes, and communities.
It is available on the internet at http://www.beyondpesticides.org, or can be ordered from:

Child Proofing Our Communities Campaign
c/o Center for Health, Environment and Justice
P.O. Box 6806; Falls Church, VA 22040
Telephone:  703-237-2249
E-mail:   childproofing@chej.org 

TThhee  SScchhoooolliinngg  ooff  SSttaattee  PPeessttiicciiddee  LLaawwss––22000022  UUppddaattee::  AA  rreevviieeww  ooff  SSttaattee  ppeessttiicciiddee
llaawwss  rreeggaarrddiinngg  sscchhoooollss..

Kagan Owens and Jay Feldman. Pesticides and You, 20:2:16–23, 2000. 

Beyond Pesticides/National Coalition Against the Misuse of Pesticides. (This report updates two ear-
lier reports released in Pesticides and You, 20;2:16-23, 2000 and 18:3:1998.) Available from Beyond
Pesticides at http://www.beyondpesticides.org/
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GG..88..33    VVEECCTTOORR CCOONNTTRROOLL AANNDD PPEESSTT EERRAADDIICCAATTIIOONN PPRROOGGRRAAMMSS

The use of pesticides in the eradication of disease vectors and economic pests raises issues and con-
cerns about potential public exposure. Several publications and resources are provided here. This is an
area with many available sources of information, so this listing is just a starting point.

AAmmeerriiccaann  MMoossqquuiittoo  CCoonnttrrooll  AAssssoocciiaattiioonn  

http://www.mosquito.org/ 

This professional association provides links to educational materials, State and local affiliate organi-
zations, and other relevant resources.

AAnniimmaall  aanndd  PPllaanntt  HHeeaalltthh  IInnssppeeccttiioonn  SSeerrvviiccee

http://www.usda.gov/ 

Provides information about pest eradication programs.

DDeeppaarrttmmeenntt  ooff  DDeeffeennssee  PPeesstt  MMaannaaggeemmeenntt  HHoommeeppaaggee

http://www.afpmb.org/ 

This site contains access to directive and guidance documents on pest control from the Armed Forces
Pest Management Board. The Contingency Pest Management Guidance document contains informa-
tion that may be useful for PPSPs involved in the public health aspects of vector control.

TTooxxiiccoollooggiiccaall  PPrrooffiillee  ffoorr  MMaallaatthhiioonn  DDrraafftt  ffoorr  PPuubblliicc  CCoommmmeenntt

http://www.atsdr.cdc.gov/toxprofiles/tp154.html 

U.S. Department of Health and Human Resources, Agency for Toxic Substances and Disease Registry,
Atlanta, Georgia, September, 2001.

EEmmeerrggiinngg  IInnffeeccttiioouuss  DDiisseeaassee  JJoouurrnnaall

http://www.cdc.gov/ncidod/EID/index.htm

This journal can be searched for articles on mosquito control and other relevant topics.

EEPPAA aanndd  MMoossqquuiittoo  CCoonnttrrooll

http://www.epa.gov/pesticides/factsheets/skeeters.htm

This site has fact sheets related to mosquito control (larvicides, repellents, malathion, naled,
pyrethrins, etc.), a joint EPA/CDC statement on mosquito control, and links to other sites.
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http://www.mosquito.org/
http://www.usda.gov/ 
http://www.afpmb.org/
llooggiiccaall  PPrrooffiillee  ffoorr  MMaallaatthhiioonn  DDrraafftt  ffoorr  PPuubblliicc  CCoommmmeenntthttp://www.atsdr.cdc.gov/toxprofiles/tp154.html
EEmmeerrggiinngg  IInnffeeccttiioouuss  DDiisseeaassee  JJoouurrnnaallhttp://www.cdc.gov/ncidod/EID/index.htm
EEPPAAaanndd  MMoossqquuiittoo  CCoonnttrroollhttp://www.epa.gov/pesticides/factsheets/skeeters.htm


HHuummaann  HHeeaalltthh  SSuurrvveeiillllaannccee  DDuurriinngg  tthhee  AAeerriiaall  SSpprraayyiinngg  ffoorr  CCoonnttrrooll  ooff  TThhee
AAmmeerriiccaann  GGyyppssyy  MMootthh  oonn  SSoouutthheerrnn  VVaannccoouuvveerr  IIssllaanndd,,  BBrriittiisshh  CCoolluummbbiiaa,,  11999999

http://www.caphealth.org/btk journals.html

A report to the Administrator, Pesticide Control Act, Ministry of Environment, Lands and Parks,
Province of British Columbia. Prepared by the Capital Health Region, Office of the Medical Health
Officer, Director of Research, December 31, 1999.

WWeesstt  NNiillee  VViirruuss  HHoommee  PPaaggee––CCDDCC DDiivviissiioonn  ooff  VVeeccttoorr  BBoorrnnee  IInnffeeccttiioouuss  DDiisseeaasseess  

http://www.cdc.gov/ncidod/dvbid/westnile/index.htm
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Provides much information about West Nile virus infections, including background information, 
entomology, vertebrate ecology, virology, and surveillance.

GG..99  SSTTAATTEE PPPPSSPP CCOONNTTAACCTT IINNFFOORRMMAATTIIOONN

The following list of State contacts is not a comprehensive list of all States that may collect some pesti-
cide-related illness surveillance data. It includes those that routinely produce annual reports and/or who
are partners with EPA and NIOSH in efforts to standardize and enhance pesticide poisoning surveillance. 

AARRIIZZOONNAA

Arizona Department of Health Services
Office of Environmental Health
3815 North Black Canyon Highway 
Phoenix, AZ 85028
Telephone: 602-230-5830 
http://www.hs.state.az.us/phs/oeh/invsurv/
pesticide/index.htm

CCAALLIIFFOORRNNIIAA

California Department of Health Services
Occupational Health Branch
1515 Clay Street Suite 1901
Oakland, CA 94612
Telephone: 510-620-5757     Fax: 510-620-5743
http://www.dhs.ca.gov/ohb/AgInjury/Default.htm

California Department of Pesticide Regulation
Pesticide Illness Surveillance Program
1020 North Street, Room 200 
Sacramento, CA 95814

Telephone: 510-540-3547     Fax: 510-540-3472
http://www.cdpr.ca.gov
Program Brochure:
http://www.cdpr.ca.gov/docs/whs/pisp.htm and
click on About the program.

FFLLOORRIIDDAA

Florida Department of Health
Bureau of Environmental Epidemiology
4052 Bald Cypress Way Rm. 215L
Tallahassee, FL 32399-1712
Telephone: 850-245-4115     Fax: 850-922-8473
http://www.doh.state.fl.us/

IIOOWWAA

Iowa Department of Health
321 E. 12th Street Lucas State Office Bldg.
Des Moines, IA 50319-0075
Telephone: 515-281-6596     Fax: 414-242-6384
http://www.idph.state.ia.us/eh/toxicology_env_
health.asp#pesticide

AAmmeerriiccaann  GGyyppssyy  MMootthh  oonn  SSoouutthheerrnn  VVaannccoouuvveerr  IIssllaanndd,,  BBrriittiisshh  CCoolluummbbiiaa,,  11999999http://www.caphealth.org/btk journals.html
WWeesstt%20%20NNiillee%20%20VViirruuss%20%20HHoommee%20%20PPaaggee%E2%80%93%E2%80%93CCDDCCDDiivviissiioonn%20%20ooff%20%20VVeeccttoorr%20%20BBoorrnnee%20%20IInnffeeccttiioouuss%20%20DDiisseeaasseess%20%20http://www.cdc.gov/ncidod/dvbid/westnile/index.htm
http://www.hs.state.az.us/phs/oeh/invsurv/pesticide/index.htm
http://www.dhs.ca.gov/ohb/AgInjury/Default.htm
http://www.cdpr.ca.gov
http://www.cdpr.ca.gov/docs/whs/pisp.htm
http://www.doh.state.fl.us
http://www.idph.state.ia.us/eh/toxicology_env_health.asp#pesticide


LLoouussiiaannaa

Louisiana Office of Public Health
Environmental Epidemiology and Toxicology
325 Loyola Avenue Suite 210
New Orleans, LA70112
Telephone: 504-568-8322    Fax: 504-568-5815
http://www.dhh.state.la.us

MMiicchhiiggaann

Michigan Department of Community Health
Division of Environmental and Occupational
Epidemiology
3423 N. Martin Luther King, Jr. Blvd.
P.O. Box 30195
Lansing, MI 48909
Telephone: 517-335-8761
http://www.michigan.gov/mdch/

MMiissssiissssiippppii

Mississippi State Department of Health
2423 North State Street 
Felix J. Underwood Building
Jackson, MS 39216
Telephone: 601-960-7725

NNeeww MMeexxiiccoo

New Mexico Department of Health Services
1190 St. Francis Ave 
Santa Fe, NM 87502
Telephone: 505-476-3583    Fax: 505-476-3589
http://www.health.state.nm.us/Web site.nsf/
frames?ReadForm

Border Health
1170 North Solano Drive Suite L
Las Cruces, NM 88001
Telehone: 505-528-5156     Fax: 505-528-6045

NNEEWW  YYOORRKK

New York Department of Health
Bureau of Occupational Health
547 River Street Flanigan Square - Rm 230
Troy, NY 12203
Telephone: 518-402-7900    Fax: 518-402-7909
http://www.health.state.ny.us/nysdoh/pest/
pesticid.htm

OORREEGGOONN

Environmental and Occupational
Epidemiology
Department of Health Services
800 NE Oregon St, # 827
Portland, OR 97232 2162
Telephone: 503 731 4025     Fax: 503 872-5398
http://www.ohd.hr.state.or.us/pesticide/index.cfm

TTEEXXAASS

Texas Department of State Health Services
Environmental & Occupational Epidemiology
Program
1100 West 49th Street 
Austin, TX78756
Telephone: 512-458-7111    Fax: 512-458-7699
http://www.dshs.state.tx.us/epitox/pest.shtm

WWAASSHHIINNGGTTOONN

Washington State Department of Health
Office of Toxic Substances
7171 Clean Water Lane, Building 4 
Olympia, WA98501
Telephone: 360-236-3361    Fax: 360-586-4499
http://www.doh.wa.gov/ehp/ts/pest.htm
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GG..1100  FFEEDDEERRAALL AAGGEENNCCYY CCOONNTTAACCTT IINNFFOORRMMAATTIIOONN

GG..1100..11  UU..SS..  DDEEPPAARRTTMMEENNTT OOFF AAGGRRIICCUULLTTUURREE ((UUSSDDAA))

The USDA programs relevant to pesticide illness surveillance were described in Chapter 5, “Case
Intake and Investigation” and in Section G.5. The agency descriptions are not repeated here. USDA
also maintains the National Agricultural Library, which is a national network that provides a wide vari-
ety of information about agricultural issues. Information about the USDA services described here are
available at http://www.usda.gov/AgenciesandOffices/.

AAnniimmaall  PPllaanntt  HHeeaalltthh  IInnssppeeccttiioonn  SSeerrvviiccee

For telephone contact information, look in your local phone directory, or search using the term state
plant regulatory officials at http://www.aphis.usda.gov/ppq/searchpage.html.

CCooooppeerraattiivvee  SSttaattee  RReesseeaarrcchh  EEdduuccaattiioonn aanndd  EExxtteennssiioonn  SSyysstteemm  ((CCSSRREEEESS))

Local offices of CSREES are available in the Federal or county government listings of your local tele-
phone directory, usually under the heading of Agricultural Extension Service, Extension Service, or
Farm Services. The main State contacts are at land grant universities. A listing of State universities with
land grant university status is available at  http://www.nasulgc.org/About_Nasulgc/about_nasulgc.htm. 

Contact:  CSREES; USDA; Washington, DC 20250-0900
Telephone:  202-702-3029
Fax:  202-690-0289

FFeeddeerraall  GGrraaiinn  IInnssppeeccttiioonn  SSeerrvviiccee  ((FFGGIISS))

http://www.usda.gov/gipsa/

Federal Grain Inspection Service; Grain Inspection and Stockyards, Administration; STOP 3601
1400 Independence Avenue; Washington, DC 20250-3601

For telephone contact information, look in your local phone directory or search using the term The
Animal Plant Health Inspection Service at http://www.usda.gov/gipsa/.

NNaattiioonnaall  AAggrriiccuullttuurraall  SSttaattiissttiiccss  SSeerrvviiccee  ((NNAASSSS))

NASS Hotline 1-800-727-9540
NASS Census Division can be reached by calling 1-800-523-3215 
Listings for NASS State offices are available at http://www.usda.gov/nass/sso-rpts.htm.
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GG..1100..22  UU..SS..  DDEEPPAARRTTMMEENNTT OOFF EEDDUUCCAATTIIOONN––OOFFFFIICCEE OOFF MMIIGGRRAANNTT EEDDUUCCAATTIIOONN

This office supports educational programs for migratory children. The local offices can be partners in
PPSP education and outreach efforts. This program has produced a Directory of Services for Migrant
and Seasonal Farmworkers and Their Families (1999). The directory is now maintained as an online
database that is available at http://www.ael.org/eric/mied/. For more information and access to State
offices, see http://www.ed.gov/about/offices/list/oese/ome/index.html.

GG..1100..33    UU..SS..  DDEEPPAARRTTMMEENNTT OOFF LLAABBOORR ((DDOOLL))

OOSSHHAA

http://www.osha.gov/

This agency’s Web site provides access to regulations and interpretations, technical documents, and
directories of Federal and State program offices. 

WWaaggee  aanndd  HHoouurr  DDiivviissiioonn

This division of DOL has responsibilities for enforcement of the Fair Labor Standards Act and the
National Migrant and Seasonal Agricultural Worker Protection Act (MSPA). Information about
Federal rules on labor contractors, wage and hour issues, child labor, the HB2A program, and a listing
of district offices are available at http://www.dol.gov/esa/whd/. To locate a local Wage and Hour
Office or get additional information, call toll-free 1-866-487-9243.

GG..1100..44  UU..SS..  EENNVVIIRROONNMMEENNTTAALL PPRROOTTEECCTTIIOONN AAGGEENNCCYY ((EEPPAA))

EPA/Office of Pesticide Programs 7506 C; Ariel Rios Building
1200 Pennsylvania Ave, NW; Washington, DC 20460
Telephone:  703-305-7666
Fax:  703-308-2962

http://www.epa.gov/pesticides

Regional pesticide contacts are available at this site as well as access to the EPAFIFRArules (FQPA, WPS).

To receive weekly e-mail updates from this office, you can subscribe to the mailing list by visiting
http://www.epa.gov/oppfead1/cb/csb_page/form/form.html. 

An EPA-OPP contact that is useful for PPSPs is provided below. Questions about general pesticide
issues, exposure concerns, and reporting of clusters and unusual illnesses and injuries from pesticides
should be directed to either of the two numbers below.

EPA/ Office of Pesticide Programs; Health Effects Division 7509C
401 M Street SW; Washington DC 20460
Telephone: 703-305-7576 or 703-305-5336
Fax:  703-305-5147
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GG..1100..55  UU..SS..  DDEEPPAARRTTMMEENNTT OOFF HHEEAALLTTHH AANNDD HHUUMMAANN SSEERRVVIICCEESS––CCEENNTTEERRSS FFOORR
DDIISSEEAASSEE CCOONNTTRROOLL AANNDD PPRREEVVEENNTTIIOONN ((CCDDCC))

NNaattiioonnaall  CCeenntteerr  ffoorr  EEnnvviirroonnmmeennttaall  HHeeaalltthh  ((NNCCEEHH)),,  CCDDCC

The Environmental Hazards and Health Effects Section of NCEH conducts investigations that
increase knowledge of the relationship between human health and the environment and uses this
understanding to develop national public policy and programs to prevent disease. NCEH studies ways
to prevent or control health problems associated with exposure to air pollution, nuclear radiation, lead,
and other toxicants, as well as hazards resulting from natural and technologic disasters. NCEH is a
resource for environmental pesticide case surveillance and disease outbreak investigations. For gener-
al information about NCEH, see http://www.cdc.gov/nceh/.

The contact office for issues related to surveillance of pesticide-related illness and injury is: 

National Center for Environmental Health; Health Studies Branch
Centers for Disease Control and Prevention
4770 Buford Highway, F46, Atlanta, GA 30341
Telephone:  770-488-3406
Fax:  770-488-3450

NNaattiioonnaall  IInnssttiittuuttee  ffoorr  OOccccuuppaattiioonnaall  SSaaffeettyy  aanndd  HHeeaalltthh  ((NNIIOOSSHH)),,  CCDDCC

http://www.cdc.gov/niosh/topics/pesticides/

NIOSH is the Federal agency responsible for conducting research on occupational disease and injury.
NIOSH investigates potentially hazardous working conditions upon request, makes recommendations
on preventing workplace disease and injury, and provides training to occupational safety and health
professionals. NIOSH provides funding and technical support to the Sentinel Event Notification
System for Occupational Risks (SENSOR)-Pesticides program and supported the development of the
SPIDER software for State-based surveillance of pesticide-related illness and injury. NIOSH also sup-
ports State-based surveillance of other occupational diseases and injuries. For general information
about NIOSH programs, see http://www.cdc.gov/niosh/homepage.html.

The NIOSH contact for PPSPs is:

Project Officer, SENSOR-Pesticides
NIOSH/ Division of Surveillance, Hazard Evaluations and Field Studies
4676 Columbia Parkway, RB17; Cincinnati, OH 45226
Telephone:  1-800-356-4674
Fax:  513-533-8573
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GG..1100..66  UU..SS..  DDEEPPAARRTTMMEENNTT OOFF HHEEAALLTTHH AANNDD HHUUMMAANN SSEERRVVIICCEESS––
HHEEAALLTTHH RREESSOOUURRCCEESS AANNDD SSEERRVVIICCEESS AADDMMIINNIISSTTRRAATTIIOONN ((HHRRSSAA))  

MMiiggrraanntt  HHeeaalltthh  PPrrooggrraamm ((MMHHPP)),,  BBuurreeaauu  ooff  PPrriimmaarryy  HHeeaalltthh  CCaarree  ((BBPPHHCC))

The Migrant Health Act of 1962 was added to the Public Health Services Act. The Migrant Health
Program provides medical and support services to migrant and seasonal farmworkers and their fami-
lies. The MHP provides grant funds to public agencies and nonprofit organizations in 42 States and
Puerto Rico for the development and operation of medical clinics. More information about the MHP
and links to related resources are available at http://bphc.hrsa.gov/migrant/.

For information contact: 

Division of Community and Migrant Health; Bureau of Primary Health Care
4350 East-West Highway, 7th Floor; Bethesda, MD 20814
Telephone:  301-594-4303
Fax:  301-944997

GG..1100..77  UU..SS..  FFOOOODD AANNDD DDRRUUGG AADDMMIINNIISSTTRRAATTIIOONN ((FFDDAA))

The FDA is responsible for pesticide residue monitoring in foods as mandated by FIFRA and the
Federal Food Drug and Cosmetic Act. Residue monitoring reports and other technical documents are
available at http://www.cfsan.fda.gov/~lrd/pestadd.html.

GG..1111    AAGGRRIICCUULLTTUURRAALL SSAAFFEETTYY AANNDD HHEEAALLTTHH ((OOTTHHEERR TTHHAANN PPEESSTTIICCIIDDEESS))

GG..1111..11    EEPPAA

EPA and OSHA have collaborated to produce materials on heat stress in agriculture. A training guide,
posters, and a laminated card are available on this topic from EPA or through the Government Printing
Office. The document titles and document numbers are listed here.

A Guide to Heat Stress in Agriculture, 1994, Document No. 055B000B00474B9

Controlling Heat Stress in Agriculture, 1996, Document No. 055B000B00557B5 (Available in
English or Spanish, 8"x4" cards with key items on recognizing and preventing heat stress.) 

Controlling Heat Stress Made Simple/Maneras Sencillas de Controlar la Fatiga Causada por el
Calor. Document No. 055B000B00544B3. Two-sided poster, available in English or Spanish.

GG..1111..22    NNIIOOSSHH

NIOSH has many projects related to agricultural safety and health. To obtain information about this
topic, visit: http://www.cdc.gov/niosh/topics/agriculture/. 
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NNIIOOSSHH AAggrriiccuullttuurraall  HHeeaalltthh  aanndd  SSaaffeettyy  CCeenntteerrss

NIOSH has funded eight Agricultural Health and Safety Centers throughout the country, which
involve clinicians and other health specialists in the area of pesticide related illness and injury. A list-
ing of the NIOSH supported centers with links to the individual center Web sites is available at
http://www.cdc.gov/niosh/agctrhom.html.

http://www.cdc.gov/niosh/agctrhom.html
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AA
AAPCC, xi, 6, 13, 28, 90, 209, 211, 231, 237

active ingredients, 4, 6, 11, 55, 57, 76, 81,
183-184, 191-203, 217, 221, 238, 241

adjuvants, 5, 15, 20, 40, 54, 57

advisory committee, 54, 61, 93

advisory opinion, 219

affected person, 7, 14-17, 31-33, 39, 47-48,
50-52, 54-55, 58, 67, 71, 78, 87, 170, 174, 187

AFOP, xi, 245, 251

Agricultural Extension Service, 12

agricultural worker, 29, 31, 34, 82, 90, 106-107,
248-251, 258

ALT, xi, 194, 200

AMA, xi, 6, 97

analysis of data, 81-84,87

ANR, xi, 247-248

ANSI /ASAE, xi, 89, 97

AOEC, xi, 235

APHIS, xi, 62-63

Arizona, 6, 111, 243, 251, 255

ASPCA, xi, 237

AST, xi, 194, 200

ATSDR, xi, 59, 62, 232-233, 235, 254

BB
biological monitoring, 40, 89, 184

biological sampling, 70

biological specimen, 17, 20, 40, 51, 71, 184, 219

bivariate analyses, 81

BLS, xi, 23, 82

BOC, xi, 39

BPHC, xi, 249-250, 260

CC
California, 6, 13-14, 17, 34, 63, 82, 89-91,

97-99, 105-107, 111, 119, 229, 233, 236,
239-241, 243, 246-249, 251-253, 255

case
ascertainment, 27-34, 49
classification, 3, 12, 40, 75-78, 183-205
closure, 38, 47-48, 75-78, 119
definition, iii, 14, 21, 27, 29,37, 40 47-48, 

75-77, 83, 93, 183-205, 209, 211
follow-up, 20, 21, 47-54, 116, 169
intake, 38, 47-50,
investigation, 3, 11-13, 31, 33, 37, 40, 47-

64, 87-88
is reportable, 184
management, 20, 27, 231
report, 3, 11, 14, 27, 32, 37-38, 50-51, 61,

77, 93, 170, 231
series, 76, 81, 84, 92, 184, 186-187

CCOHS, xi, 230

CDC, xi, 7, 11, 13, 18-19, 38-39, 43, 90-93,
97-98, 100, 105-108, 119, 141, 187, 255, 259

CDPR, xi, 4, 13, 40, 90, 98, 229, 240-241,
243, 246, 252-253, 255

CFR, xi, 98

chemical class, 40, 81-82, 191

The following index is provided for readers of the Pesticide-Related Illness and Injury
Surveillance, A How-To Guide for State-Based Programs to locate information by page number.
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children, 4-5, 53, 223, 235, 248-249, 253, 258

CIRS, xi, 249

class of pesticide, 67, 183-184, 187, 191-192

clusters, 52-53, 55, 258

CME, xi, 31, 232-233

coding systems, 38-41
(see also industry/occupation codes)
hospital, 32-34
industry, 39
occupation, 14, 28, 31, 39
variable, 38-41

confidential information, 20, 38, 41-42, 58, 68

confidentiality, 15, 17, 19, 29, 33, 38, 42, 51,
54-55, 57-58, 69, 84

CPS, xi, 23, 39, 82

CPSC, xi, 64

CSREES, xi, 62, 257

CSTE, xi, 6, 23, 75, 98

Current Population Survey (see CPS)

DD
DA, xi, 17, 53, 57-59, 63, 90-92

data
analysis, 37-38, 41, 81-84, 87
collection, 3, 23, 37-38, 42, 48, 50, 54, 82,

92, 119, 141, 243
dissemination, 38, 81, 84, 
entry, 3, 38, 42, 119, 141
management, 12, 27, 37, 42, 119, 141
optional variables, 40

DDT, xi, 4, 107

death, 5, 7, 23, 28, 61, 64, 67, 106, 172, 174,
179, 210

DEET, xi, 189, 195

demographic, 27, 29, 33, 50, 53, 229, 249-250

denominator data, 16, 21, 23, 82

DHHS, xi, 18-19, 237, 249

diagnosis, 11, 15-16, 20, 27-29, 32, 40, 76,
171, 183-184, 189, 234-235

discrimination, employment, 55

disinfectants, 4, 15, 31, 76, 176, 231

DO, xi, 187

DOL, xi, 11, 14, 59, 248, 250, 258

dose, 5, 186, 190-191, 240

DOT, xi, 64

EE
education, 3, 31, 37, 60, 62-63, 81, 87-88,

230-233, 237, 245, 247, 251-253, 257-258

emergency department, 32, 105

emergency response, 68, 187, 238

employee representatives, 174

employment data

rate-based surveillance with, 82

sources of, 39

employment discrimination, 55

EMT, xi, 76, 184, 187

engineering control, 78, 87-89, 91

environment, 4-5, 51, 56, 59-61, 70-71, 88, 90,
92, 217-219, 221, 224, 239, 253, 259

EPA, xi, 4, 6-7, 13, 32, 34, 40, 43, 48, 50, 52,
55-59, 61-62, 70, 76, 88-91, 97-100, 170-171,
187, 203, 211, 217-218, 220-224, 230-232,
235, 237-241, 243, 245-246, 251-255, 258, 260

epidemiology, 31, 234
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evaluation, 31, 87, 92-93

exposure

acute, 5, 61, 75-76, 83, 185, 190-191, 236

chronic, 3, 5

intentional, 39

mixed, 3, 57

nonoccupational, 27, 50-51, 58-59 61, 107,
183-188, 230, 236, 252-255

occupational, 5, 14, 16-17, 21, 23, 28-29,
31, 51-52,54, 58-59, 69, 76 105-107, 
183-188, 236

unintentional, 5, 61, 106

exposure analyses, 70

extension service, 62, 230-231, 247, 252, 257

EXTOXNET 62, 231, 239, 240, 252

FF
FAA, xi, 63

FAQ, xi, 187-191

farmworker, 28, 51-54, 82, 97, 99, 106, 119,
217, 229, 244-246, 248-252, 258, 260

FBI, xi, 64

FDA, xi, 64, 223

FFDCA, xi, 223

FGIS, xi, 62, 63, 257

field investigation, 19-20, 22, 67-71, 82, 87,
92, 161-164, 173-175115, 161, 173

FIFRA, xi, 52, 56, 58-59, 67, 70, 76, 183, 211,
217-225, 238, 258, 260

FJF, x, 249, 251

Florida, 6, 14, 28, 53, 63, 90-91, 236, 249,
251, 255, 

follow-up, 47-53, 59, 75, 78, 87-88, 116-118,
161-164

forms, 3, 33, 37, 58, 115-164

FQPA, xi, 223-224, 258

fumigants, 59, 63, 105-106, 177, 197

functional class, 40, 82, 191

funding, 7, 13, 27, 43, 67, 70, 84, 87, 259

GG
GAO, iii, xi, 6, 13, 99, 249
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GIS, xi, 83, 84

HH
HCP, xi, 11, 14, 16, 27-33, 40-41, 47-48, 51,
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170- 172, 185-189, 191, 210, 230-237, 252
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health department, 48, 51, 54-55, 57, 59

HIPAA, xi, 18-19, 172

HRSA, xi, 260

HSDB, xii, 239

HSEES, xii, 59

II
IARC, xii, 239-241

IATP, xii, 246

ICD, xii, 29, 32-33

ICD10, 29, 32-33
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ICD9, 29, 32-33

ICU, xii, 23

identifiers, 18-19, 21, 33, 40, 43, 171-172, 174

illegal, 62, 64, 106

ILO, xii, 239

incidence, 11, 20, 23, 52, 176, 179

indicator, 4, 23

industry and occupation codes, 39

inert ingredients, 15, 55-57, 238-239

ingestion, 15, 27, 67, 105-106
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insurance data (see workers’ compensation data)
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local health department, 48, 51, 55
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integrated pest management, (see IPM)
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Migrant farmworker, 14, 52, 54, 248-252, 258, 260

Migrant Clinicians Network, 250

Migrant Health Program, 249, 260

migrant worker, (see migrant farmworker)

MMWR, xii, 13, 81, 105-108

MSDS xii, 55-57, 241-242

MSPA, xii, 248, 258
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