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Foreword

; Pesticide poisoning in the United States remains under-recognized and under-treated. The lack of

f d attention to pesticide poiscning persists despite the ubiquity of pesticides in our homes, work-

I places, and communities, and despite the considerable potential for pesticide-related illness and _
; injury. Communities expect that their primary care providers will be prepared to deal with

pesticide-related health conditions, as well as other environmental illnesses, but often times they

are not.

Strategies for Health Care Providers: Pesticides Initiative has set forth a strategic direction for the
nation to improve the recognition, management, and prevention of pesticide-related health
conditions. The vision is for all primary health care providers to:

B A

ﬂ ! M Possess a basic understanding of the health effects associated with pesticide exposures as
well as broader environmental exposures.

‘ _ M Take action to ameliorate such effects through clinical and prevention activities.

Achieving this vision means incorporating some changes in educational institutions related to the
i heaith professions — medical schools, nursing schools, residency, and practicum programs - to

r equip students better to deal with pesticide-related exposures and health conditions, it also
means a concerted effert on the part of health care professionals to advance their awareness and
skilis in recognizing and managing pesticide-related illnesses.

These guidelines outline the knowledge and skills that health care professionals need to have
about pesticides. We recognize the multitude of demands on practitioners to stay abreast of rapid
advances in research and technology. Nevertheless, pesticides continue to warrant an increased
level of concern ~ both in order to provide the best health care for patients, and as a first step in
addressing the growing problem of environmental toxins. We hope these guidelines help in

Andrea R. Lindell, DNSc

George M. Berniet, Jr, MD

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm

This document is part of a national initiative aimed at changing the current situation. The National VA

Foreword

reaching these goals. .
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Introduction

These guidelines form one of two documents that outline the competencies and skills that health
care professionals should have in the pesticides/environmental heaith area. This document
defines the skills and knowledge base that should be mastered by primary care physicians and -
nurses in the practice arena. The companion document focuses on the knowledge base that
should be mastered by students as part.of medical or nursing training. The authors of both docu-
ments collaborated to ensure consistency across both reports.

The two documents were developed for everyday, frontline health care professionals, not for spe-
cialists and researchers. The Educational Competencies document is aimed at basic and advanced
components of educational institutions, rather than specialties such as occupational and environ-
mental medicine. Similarly, these Practice Skills guidelines are aimed at primary care providers,
rather than medical toxicologists or specialists in occupational or environmental medicine.
Specifically, primary care providers are defined as:

physicians, nurses, nurse practitioners, physician assistants, midwives, and community health
workers specializing in one of the following areas: family medicine, internal medicine, pedi-
atrics, obstetrics/gynecology, emergency medicine, preventive medicine, or public health.

As the "gatekeepers" of our health care system, all primary care providers should possess basic
knowledge and skills related to pesticides - and more generally, to other exposures to occupation-
al and environmental toxins. '

Background on Pesticides and Health Care Providers

The need for improvements in environmental health training has been expressed by a number of
health professional groups, academic institutions, as well as government and community organiza-
tions. In 1994, the American Medical Association adopted a resolution urging Congress, govern-
ment agencies, and private orgahizatio_ns to support improved strategies for the assessment and
prevention of pesticide risks. These strategies included systems for reporting pesticide usage and
illness, as well as educational programs about pesticide risks and benefits.

In a number of studies published in the 1990s, the Institute of Medicine expressed its concern that
health care providers are not prepared to manage this problem, focusing on the issue of environ-
mental health education and the roles of nurses and physicians (IOM 1988, I0M 1991, I0M 1993,
Pope et al, 1995). Each report outlined the deficits in current educational curricula for environmen-
tal medicine, and recommended improvements. At a minimum, primary care physicians and nurses
should be able to identify possible occupationally or environmentally induced conditions and make
appropriate referrals (IOM 1988).The 1993 report offered additional recommendations: eliciting a
detailed environmental history, recognizing signs and symptoms, understanding the relevant toxi-
cology and exposure factors, identifying the available resources for assistance, and understanding
Jegal and ethical responsibilities.

Extensive resources on pesticides can be found at www.neetf.org/Hezaith/Resources/healthcare.htm




The National Strategies for Heafth Care Providers: Pesticides Initiative (http://www.neetf.org/Health/
providers/index.shtm) began in 1998 and is a partnership of the U.S. Environmental Protection
Agency {EPA) and The National Environmental Education & Training Foundation (NEETF), in collab-
oration with the U.S. Department of Health and Human Services (DHHS), the U.S. Department of
Agriculture (USDA), and the U.S. Department of Labor (DOL) .

From the outset, this national interagency initiative has been conceived of as a long-term effort.
Working with an expert panel and multiple workgroups, the initiative sought a broad-scale
involvement of stakeholders, including federal agencies, academic institutions, professional organi-
zations, foundations, farmworker and farm groups, industry and trade associations. As part of this
initiative, EPA issued a substantially revised edition of Recognition and Management of Pesticide
Poisonings {Reigart and Roberts, 1999), a landmark handbook used by health care professionals
around the world, In 2002, the Implementation Plan: National Strategies for Health Care Providers:
Pesticides Initiative was published (NEETF, 2002) which outlines a set of strategies to move the ini-
tiative forward in education, practice, and resource development.

Role of Health Care Providers

Primary care providers are on the frontlines of health care. Patients and communities often look to
their primary care providers as important sources of information and guidance on suspected pesti-
cide-related health conditions. Primary care providers can play a key role in identifying and amelio-
rating potential pesticide poisonings and exposure — but only if they are prepared for this role and
know where to turn for assistance. Providers must be able to problem solve with patients who
think an exposure has occurred. With the potential effects of pesticide exposure on health so
widespread and consequential, an understanding of the pathophysiology and management of
pesticide exposure and toxicity is important in all areas of health care practice (general and
advanced/specialty), including assessment, diagnosis, planning intervention/treatment, and evalu-
ation {(IOM 1993, Pope et al, 1995).

Prevention, health maintenance, and illness and-injury management are included in the manage-
ment of pesticide exposure. Essential skills include a basic understanding of the health hazards of
pesticides, prevention and abatement methods, recognition, diagnosis; and treatment of pesticide
exposure, and utilization of resources for referral and assistance at both a patient and community-
based level. In addition to direct patient interventions, health care providers may assume the role
of educator, advocate, and policy planner on behalf of an individual patient or population of
patients. ‘

When pesticide toxicity is discussed, most people usually think of an acute pesticidé pbisoning
incident in an agricultural setting. However, pesticide exposure regularly occurs in settings outside
agriculture as well, including urban environments, homes, and schools. Pesticides are also of con-
cern because of potential chronic health effects from long-term exposures. This is particularly
important for children, given their developmental risks for pesticide exposure and due to pesticide
residues on food.

Health care providers must be aware of the potential effects of pesticide exposure on high-risk
groups such as infants, children, the elderly, and those with compromised immune systems. The
issue of children's susceptibility prompted Congress to enact the Food Quality Protection Act of

Extensive resources on pesticides can be found at www.neetf.org/Health/Resocurces/healthcare.htm
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1996, the highlights of which are discussed in Competency I-3 of this document. Epidemiological
studies tend to focus on worker exposure. Since the majority of the pesticide applicator work
force is overwhelmingly male, studies of women exposed to pesticides at work are few. In the
absence of good data, pregnant women should take extra care to avoid exposure to pesticides.

A comprehensive approach to nursing and medical practice requires awareness, recognition, and
treatment of critical factors that affect individual and community health, even if these factors are
not obvious at first to patients or providers. This initiative recognizes the unigue role and functions
served by registered nurses and advanced practice nurses. In urban, suburban, and rural settings,
nurses are often the initial, and sometimes only, points of contact for people seeking health care.In
the context of a busy medical practice, physicians often rely on nurses to provide more in-depth
patient education on many preventive issues, and pesticide-related exposures may be included
among these. Community or home health nurses also may visit patients in their homes, work-
places, and local communities, thus gaining firsthand knowledge of potential pesticide exposures
in these settings (Pope et al, 1995). Where possible, the physician should maintain community
contacts as well, as is the case with those with particular expertise in environmental health and
occupational medicine. The opportunity for close interactions when health care providers are
“onsite” provides a better chance of detecting previously unrecognized health problems related to
pesticide exposure.

Finally, health care providers have a role to play in minimizing the unnecessary use of pesticides.
Integrated Pest Management (IPM} is a sustainable approach aimed at providing effective control
of pest populations while minimizing economic, health, and environmental risks. Rather than rely-
ing solely on pesticide applications, IPM employs other tactics as well, including biological control
controls (parasites and predators); cultural controls such as mulching to prevent weeds, varying
planting dates to avoid susceptible windows for pest infestation, etc;and physical controls such as
installation of screens, improved sanitation practices, etc. Based on the identification of pests, mon-
itoring of pest populations, assessment of damage levels, and knowledge of available pest man-
agement strategies, an IPM specialist can provide intelligent advice. Many successful IPM pro-
grams have reduced energy inputs and pesticide use. Health care providers should encourage
patients and communities to contact their Iocal Cooperétive Extension offices (see the county list-
ings of the local telephone book] for advice on IPM programs and strategies suitable for their |
homes, yards, schools, and communities. ‘

Integrating Pesticide Issues into Practice Areas

There are numerous opportunities for incorporating pesticide issues into the ongoing practice of
health care as well as in the context of professional development. Examples include the full range
of continuing education programs; demonstration programs that can serve as models for other
practices; policy statements issued by national professional associations; building pesticide/envi-
ronmental health education into Internet-based continuing education offerings; certification of |
training in pesticide issues; and the development of a variety of resources and training packages to
assist health care providers. As is usually the case, multiple methods of integrating the topic are
iikely to be most effective.

These guidelines begin with a brief "primer” on pesticides covering background material on pesti-
cide regulation, uses, exposures, and absorption. This is followed by a literature review, and more

Extensive fesources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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detailed ideas on how pesticide issues can be incorporated into practice areas, as well as key prin-
ciples of adult education. The remainder of the document outlines six recommended practice skill
areas, including information content and a sampling of relevant resources.

Although this document is not intended as a handbook for health care practice, it does contain
some useful tables for quick reference. Health care professionals are urged to consult the
Recognition and Management of Pesticide Poisonings (Reigart and Roberts, 1999) for detailed infor-
mation on handling pesticide cases. Readers are also encouraged to make use of the extensive
resources available on the Internet. Useful starting points include: National Pesticide Information
Center (www.npic.orst.edu), and NEETF's Pesticide Resources Library
(www.neetf.org/Health/Resources/healthcare.htm),
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A Pesticide Primer

A pesticide is defined as any substance that is used to kill or otherwise control a pest. The term “pesti-
cide” inciudes insecticides, herbicides, fumigants, fungicides, repellents, rodenticides, and disinfectants.
About 940 million pounds of pesticidal active ingredients are applied yearly to agricultural land to
control insects, weeds, fungi, nematodes, bacteria, and other crop pests (Aspelin and Grube, 1999). This
figure accounts for about three-quarters of the total used, with the remainder split about evenly
between applications by homeowners and professional pest control applicators (Aspelin and Grube,
1999), However, it should be noted that on a per-acre basis, homeowners use many times more pesti-
cide on their lawns and gardens than the amounts applied on agricultural land (Robinson et al, 1994).

Pesticides in use in the U.S. today differ in significant ways from the pesticides relied on from the
1940's through the 1970’s. DDT and several other organochlorine insecticides have long since
been banned from use in this country. Although these older products tended to have low acute
toxicity to humans, they had very long half-lives. Their persistence in the environment, coupled
with their tendency to be stored in fat, allowed them to accumulate in fiving organisms and to bio-
concentrate in the food chain.

By contrast, the newer pesticides tend to have shorter half-lives and to be water-soluble, so that
they are excreted (primarily in urine) and are less persistent in the environment. However, the acute
toxicity of some of the newer products (notably organophosphate and carbamate insecticides) is
much higher than the older products, making them more hazardous for users to handle. In addi-
tion, their increased water solubility raises the likelihood of contamination of ground water as a
result of improper application, poor well construction, improper disposal, or leaching. Whereas earli-
er pesticides were aimed at controlling a broad spectrum of pests, many pesticides today are far
“more-spedific in their action. Also,today’s pesticides are effective at much smaller concentrations
than in the past. Together, the latter two factors mean that a larger variety of different products are
in use, but in a far smaller volume (ounces per acre, rather than pounds per acre) than in the past.
Nevertheless, overall pesticide use (Ibs/yr) has steadily increased over the years.

By volume, herbicides account for the majority of applications to agricultural crops. Other uses of
pesticides include applications to:

forests to contro! insects and understory vegetation;

rights-of-way along railroads and under electric wires to control vegetation;

boat hulls to control fouling organisms;

houses, schools, and commercial and office buildings to control insects, rodents, and fungi;
landscapes, parks, and recreational areas to control weeds, insects, and disease pests;
aquatic sites to control mosquitoes and weeds;

wood products to control wood-destroying organisms;

food preparation areas to control insects and rodents;

human skin to kill or repel insects;

household pets to control fleas and ticks; and

livestock to control insects and other pests.

Extensive resources on pesticides can be found at www.neetf.orngeaIth/Resources/healthcare.htm
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When used properly, pesticides can benefit humans and the environment. Pesticides control
important crop pests, ensuring a plentiful and diverse food supply. They prevent disease in
humans and animals, and control pests that infest homes, schools, hospitals, food warehouses, and
other buildings.

The remainder of this section provides an overview of the regulation of pesticides, effects of pesti-
cidal formulations on potential absorption into the body, and patterns of exposure to pesticides.

Regulatory Context

In the United States, the Environmental Protection Agency (EPA) is responsible for regulation of
pesticides. Pesticides may only be sold in the U.S. if EPA has reviewed and approved the manufac-
turer's application for registration, and determined that use of the product will not present an
unreasonable risk to humans or the environment. A pesticide that passes EPA's scrutiny will be
registered for use on specific crops or sites, and must be sold with specific label directions for how
the product is to be used.

Nearly 900 active ingredients and more than 20,000 pesticide products are registered for use in
the U.5. (Aspelin and Grube, 1999). Each pesticide product consists of one or more active ingredi-
ents (the substance that kills or controls the pest) and may have one or more inert ingredients
{substances for which no pest control claim is made). Inert ingredients are added for a number of
reasons, such as to make the product safer or easier to apply, or to increase the efficacy of the
active ingredient by making it last longer in the range of the target pest. Inert ingredients may
also cause adverse effects in people and/or the environment. As of the writing of this document,
inert ingredients are not required to be identified on the pesticide label, although their percentage
must be indicated. EPA is considering changes that would require some or all inert ingredients to
be identified on the [abel,

A single active ingredient may be registered for different uses — such as several different crops,
ayard, and.a food warehouse = and the concentration; application method, and application
rate may differ for each use. Also, products with the same active ingredient may include differ-
ent inert ingredients. For most applications, such as crops, pets, and livestock, pesticide usage
patterns are seasonal. For other uses, such as structural pest control and greenhouse situa-
tions, pesticide applications may continue throughout the year. Pesticides may be applied as
sprays, dusts, granules, baits, fumigants, injection systems, roll-on applications, shampoos or
animal dips, and other methods.

Each active ingredient intended for use on food must have a food tolerance established. The tol-
erance is the legal amount of residue that may remain in or on the food at harvest. EPA sets a spe-
cific tolerance for each pesticide/crop, pesticide/meat, or pesticide/meat byproduct combination.
Pesticides used on food or feed crops often have a pre-harvest interval {PHI) established by EPA
that appears on the product label. The PHI is the amount of time that must pass before a treated
crop can be harvested. The PHI is important in allowing time for the pesticide to degrade to a level
at or below the legal tolerance.

In setting a tolerance, EPA considers the relative proportion of each feod in the diet, as well as the
acute and chronic toxicity of the active ingredient. Differences in the foods most relied on for
infants and children’s diets are also considered. Under the Food Quality Protection Act of 1996,

Extensive resources on pesticides can be found at www.neetf.arg/Health/Resources/healthcare.htm
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EPA was charged with reviewing all tolerances for existing pesticides within ten years to determine
that they pose a‘reasonable certainty of no harm” from aggregate and cumulative exposures.
Aggregate exposure refers to exposures from all sources, including residues in food and drinking
water, occupational exposures, and incidental exposures. Cumulative exposure refers to exposure
to different pesticides that share a common mechanism of action.

Pesticides that may cause unreasonable adverse effects on humans and/or the environment even
when used according to label directions are classified by EPA as restricted use pesticides (RUP).
These products may be purchased and used only by certified applicators, or by someone under
the supervision of a certified applicator. In order to become certified, applicators must receive
instruction in the proper use of RUPs and, in most states, pass a written examination. By federal
law, all pesticides not classified as RUP are available for sale to, and use by, anyone without a
requirement for special training. However, many states have stricter pesticide laws requiring train-
ing and/or certification for anyone who applies pesticides to someone else’s property, regardless of
whether the product used is classified as RUP.

Pesticide Quick Facts - .
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About three-fourths of U.S. households use pesticides (Aspelin and Grube, 1999). Few homeown-
ers who use pesticides themselves have received any training. Because pesticide products can be
purchased at grocery stores, hardware stores, and pharmacies, consumers may assume that the
products they themselves apply do not pose potential hazards to health or the environment. In
fact, most products marketed for the homeowner contain the same active and inert ingredients as
those for commercial markets, although usually at lower concentrations,

Pesticides are designed to be toxic to the pests they control, but they may also pose risks to
humans and wildlife. Therefore, it is extremely important that pesticides be used only in strict
accordance with the label. A pesticide should never be used on a crop, plant, or site for which it is
not labeled, and should never be applied more frequently or at a higher rate than the label allows.
Potential risks can be minimized by choosing alternative measures when feasible and by using
pesticides sparingly. When applying pesticides, care should be given to wearing the proper pro-
tective gear (as indicated on the label), and applying, storing, and disposing of pesticides properly.
Consideration should also be given to the presence of children in the area. Children are more apt
to have extended contact with ground level surfaces and may have extended contact with pets.
Spot treatments, directed or crack and crevice sprays, baits, gels, and pastes pose less potential for
exposure than broadcast treatments.

Exposure and Absorption

There are three main routes of exposure: oral, inhalation, and dermal. {Eye exposure is considered a
special type of dermal exposure.) Most pesticide active ingredients ¢an be absorbed to some extent
by all three routes, but the formulation of a product has a large effect on potential absorption:

B Emulsifiable concentrates (liquid active ingredient with one or more petroleum-based solvents

and an agent that allows the product to form an emulsion when mixed with water} and ultra-

low-volume concentrates (products that may approach 100% active ingredient and are

designed to be used as is or diluted with only very small quantities of water} are easily absorbed
-'“’Ehrough-t-heskin:-- e e o D v e mmieme e Bl i e b e e imieem i mem it

W Wettable powders (dry, finely ground formulations designed to be mixed with water) are less
easily absorbed than emulsifiable concentrates and other liguid pesticide formulations, but
the powder may be inhaled during the mixing/leading process.

B Fumigants (pesticides that form poisonous gases when applied) are highly toxic to humans
and all other living organisms. Some active ingredients are liquids when packaged under high
pressure but change to gases when released. Others are volatile liquids when enclosed in an
ordinary container and so are hot formulated under pressure, Still others are solids that
release gases when applied under conditions of high humidity or in the presence of water
vapor. Fumigants can injure workers severely through inhalation and dermal exposure even in
a short period of exposure. They require the use of specialized protective equipment, includ-
ing respirators.

B Aerosols (typically, low percentage of active ingredient sprayed out as a fine mist or fog) are
difficult to contain on site and are easily inhaled.

B Dusts (typically, a low percentage of active ingredient pius a very fine, dry, inert carrier

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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made from talc, chalk, clay, nut hulls, or volcanic ash) are applied as dry material. Dusts are
less easily absorbed through the skin but are easily inhaled. Some dusts, such as sulfur, con-
tain high levels of active ingredient. Sulfur is one of the most heavily used pesticides in
California and has been responsible for the highest number of pesticide-related
ilinesses/injuries there.

M Granules {low percentage of active ingredient with larger, heavier absorptive materials such
as clay, corn cobs, or walnut shells forming the carrier) are also applied dry but pose less risk
of inhalation. '

W Baits (low percentage of active ingredient mixed with food or another pest-attractive
substance) may pose an ingestion hazard if they are placed where children or pets can
access them.

Patterns of Exposure

Three types of exposure patterns are considered here: occupational, incidental, and intentional
exposures.

Occupational Exposures

People who work in manufacturing of distribution plants for pesticide products have the most
potential exposure to pesticides, but they often have relatively low actual exposure as a result of
the installation of éngineering controls at the facilities and use of personal protective equip-
ment (PPE). Wettable powders and most liquid pesticide products, except those specifically
designed for use by homeowners, require dilution with water, oil, or other solvent prior to appli-
cation.Those who mix and load the concentrates.into the application equipment also have a
high potential for exposure, especially if they do not wear the PPE designated on the product
label. Farm workers, migrant laborers, and others who must reenter treated areas to perform
tasks such as cultivation, harvest, irrigation, and equipment maintenance, may be exposed to

" pesticide residues remaining on the plants, but their jobs may require them to spend more time

in treated areas than the applicator.

Since the majority of the pesticide applicator work force is overwhelmingly male, there are few studies
of wormen exposed to pesticides at work., Women who work with pesticides may want to consider
switching to other tasks, if possible, at least duriﬁg the first trimester of pregnancy, or should maximize
their use of personal protective clothing.

EPA's Worker Protection Standard is the federal regulation that applies to agricultural pesticide handlers
and fieid workers. It includes requirements for: posted warnings about pesticide applications, use of
personal protective equipment (PPE), restrictions on re-entry into treated areas, decontamination, emer-
gency medical assistance, and pesticide saféty training.

To keep exposures at safe levels, the pesticide product label specifies whether PPE must he
worn: the length of time that workers must wait after treatment before reentering a treated
area without PPE (called the restricted entry interval or REI); and whether training is required
for workers and pesticide handlers on farms, forests, greenhouses, and nurseries. As of the writ-
ing of this document, the RE applies only to workers, not to the general public. EPA is currently

Extensive resources on pesticides can be found at www.neetf.org,’HealthiResources.’healthcare.htm




T R RS

considering instituting separate REls for others, including, for example, consumers who enter
treated “pick-your-own” operations. The rationale is that workers may be in the field eight
hours per day for many days, while a consumer would only be in the field for a short period of
time. Thus, the exposure potential for workers is much greater than for consumers, and the RE
established for each type of reentry might differ.

The type of equipment usedin applying pesticides provides different opportunities for expo-
sure. The selection of equipment varies with the crop or site, the formulation of the product, the
pest being targeted, the pesticide chosen, and the economic situation of the applicator or busi-
ness. Airplanes and helicopters, tractor-mounted sprayers, backpack sprayers, canister sprayers
(commonly referred to as B&G type), granular spreaders, and other equipment may be used.
Some application equipment, such as closed cab systems where the operator is separated from
the surrounding environment, provides very good protection from exposure. Sometimes pesti-
cides can be loaded through closed systems, where there is very little opportunity for exposure
of the mixer/loader. Many structural applications of liguid pesticides call for crack and crevice
treatment, i.e., a stream of pesticide is directed into the angles formed where floors and walls
meet or other such corners along which pests run, rather than a broadcast or space spray.
Homeowners usually have the least specialized application equipment, but they are usually
applying dilute materials.

Many types of personal protective equipment are available, and label directions specify what
equipment must be worn when performing specific tasks, such as mixing and loading, applying, or
reentering treated areas. In general, the hands and forearms receive the most exposure,
Depending on the application equipment, splashback may occur to the lower legs, drift may fall on
the head and ears, or a vortex effect may be generated, resulting in contamination of the back of
the neck. A full protective suit, gloves, respirator, hood, and boots, while providing excellent pesti-
cide protection, constitutes a very hot outfit and may present a heat stress hazard, Applicators
may also be overexposed if equipment is not properly maintained, e.g., when respirator filters are
not changed often enough.

Incidental-Exposures---——-+-== -

Outside of occupational exposures, people may be exposed to pesticides through residues in
foods and water; in and around their apartment buildings, homes, and yards; in their office
buildings, schools, and public buildings; and at recreational areas. National attention is focus-
ing interest on integrated pest management (IPM) strategies rather than relying solely on
conventional pesticide treatments in and around schools and public buildings. Long utilized in
many agricultural systems, IPM combines physical, cultural, biological, and other means of
pest control as well as the use of pesticides to minimize the potential adverse effects on
human health and the environment. IPM considers aspects such as pest detection, quantifica-
tion of threshold levels for treatment, placement of pesticide, and timing of applications in the
interests of maximizing crop yield, aesthetic benefits, and public health. Pesticides may be
needed, for instance, to control cockroaches and rodents in school cafeterias, but they may be
applied as baits contained in bait stations, with little opportunity for exposure of children and
staff. Herbicides are frequently needed to control weeds on athletic fields to prevent potential
injuries associated with uneven playing surfaces, but they may be applied as spot treatments
rather than broadcast applications.

Extensive resources on pesticides can be found at www.neetf.crg/Health/Resources/healthcare.htm
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Many homeowners have herbicides and fungicides applied to their lawns throughout the growing
season either by themselves or by commercial firms. Consumers also use insecticides, herbicides,
and fungicides on their own fruit and vegetable gardens and inside their homes and apartments.
Because members of the general public do not have special training or knowledge about the
proper use of pesticides, they may be more likely to misuse pesticides than trained commercial -
applicators. They may use a pesticide at a higher rate or more often than the label allows, or not
use PPE to minimize exposure.

Another problem is use of a pesticide on a site for which the product is not registered, e.g. applica-
tion of pesticides labeled for use on ornamentals to vegetable and fruit gardens, or use of a pesti-
cide labeled for outdoor application only to areas inside homes or apartments. Some products are
not registered for additional sites only because there has been no particular need for them {for
instance, if more effective products already exist for such use), but in other cases, the product is
not registered for a particular site because it would present a hazard. A common source of acci-
dental exposure in the home is improper storage of household pesticides, especially in areas
accessible to children. Children and others have also been injured when embty pesticide contain-
ers have been re-used for other purposes, as residues remain in the containers.

infants, children, the elderly, and those with compromised immune systems are at special risk if
overexposed to pesticides. Children incur more risk than adults due to the immature nature of
their immune system, larger surface area to body weight ration, higher metabolic rate, different
diet patterns and activities, different exposure profiles, and hormonal changes at puberty.

Intentional Exposures _

Suicide attempts, primarily through ingestion, have accounted for deaths and serious injuries. A
total of 808 cases of suicide attempts involving pesticides were reported to Poison Control Centers
in 1995 (Litovitz et al., 1996). Pesticides used in suicide attempts are often those commonly found
in homes or on farms.

ngticides are thought to be a possible choice for terrorists. Even products not considered to be .
highly acutely toxic could disrupt the infrastructure -and/or cause panic if introduced into water
sources, sprayed over populated areas, or otherwise misused.
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Literature Review

The literature review conducted for this effort yielded a small selection of articles that point to the
relatively limited knowledge of pesticides and pesticide-related illnesses on the part of primary
health care practitioners. The studies conducted suffer somewhat from limited sampling strategies
and response rates. ‘

Ferguson et al {1991) examined over 1,026 suspected pesticide poisoning reports received at the
regional Poison Control Centre at the Hospital for Sick Children in Toronto.The purpose of this
sfudy was to evaluate predictors for pesticide poisoning which included season, age, professional
vs. Jay caller, gender, and location {metropolitan vs. non-metropolitan). Variables mentioned were
type of pesticide (insecticide or rodenticide), amount of exposure, symptoms, and treatment
(measured as referral). Age was the strongest predictor for all the outcome variables. There was a
ten-fold risk of pesticide poisoning symptoms for victims over five years of age as well as six times
the likelihood of being referred for the same age group. The season predicted type of pesticide
used. The major limitation of this study was that the investigators had no way of knowing if callers
were truly pesticide-poisoned. Also, data reported are only for those with suspected poisoning.The
implication for health care professionals is to be knowledgeable about pesticide exposure and
outcome, and the need to provide adequate treatment.

Henry (1997) provides a good overview of pesticide symptoms seen in the primary care office.He
notes that pesticide use is ubiquitous in the United States. The World Health Organization (WHO)
astimates that there are 3 million severe, acute cases of pesticide poisoning annually worldwide.
An estimated 2 million of these cases are the result of suicide attempts. WHO estimates that anoth-
er 500 million are exposed less intensively (and thus generally know less about the hazards of

- pesticides and-preventive measures than those wha are more intensively exposed). in the United

States, EPA estimates that up to 300,000 acute poisonings occur annually in agriculture workers.
The wide range of the estimate is influenced by inaccurate diagnosis and underreporting. Sources
of exposure are most frequently related to one's occupation or environment, with a third group of
persons exposed by being family members of those occupationally exposed. Occupations at risk
for pesticide exposure include, but are not limited to, the following: ranch and farm workers
(including migrant workers}, gardeners (home and professional), groundskeepers, florists, structural
pest control workers, hunting and fishing guides, health care workers who deal with decontamina-
tion, and people employed in pesticide production, mixing, and application. Environmental
exposures include treated foods and plants, ground- and/or well-water contamination, and breast
milk and placental transfer.

Menry notes that at particular risk are household members who launder clothing worn during
production, mixing, or application of pesticides. Second-hand exposure is related to storage of
contaminated clothing and laundry practices of family members, as documented in a recent
California study. Even though inhalation and ingestion of pesticides occurs, skin contact with
topical absorption is the main source of exposure to pesticides. Skin may be sprayed during

Extensive resources on pesticides can be found at ww.w.neetf.orgiHeaIth/Resources!healthcare.htm
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application of chemicals to crops, or there may be absorption through permeable clothing,
Clothing worn during pesticide application must be washed after each application. The primary
care provider must be alert to both acute and chronic signs of pesticide poisoning. Sources of
exposure in the home, community, and worksite must be identified.

Lessenger (1999} states that the family physician in the office environment is often the first profes-

‘ sional to see a person who has been exposed 1o pesticides; and the author discusses the impor-

7 tance of being prepared to make a precise diagnosis and provide appropriate treatment. The
author provides five representative case studies for review and analysis, citing the need to conduct

] a work-up in a thorough methodological manner with emphasis placed on assessment.

Sanborn {1998) reports that patients with illnesses that have environmental factors often turn first
to family physicians. Family physicians thus have an excellent opportunity to provide information
to patients about environmental health concerns. The environmentally competent clinician has /———

heen defined as one who can identify patients with environment-related ilinesses and can provide

dlinical care and advice, including appropriate referral and follow-up assessment. The cbjectives of

this study were to describe environmental health problems encountered in some Cntario family

practices and to describe differences among physicians from urban {small and large) and rural

practices. A self completed questionnaire was mailed to 521 eligible community family physicians

with a 41% (n=214) response rate. Environmental health problems encountered in family practice

were determined using questions about: 2
@

B Concerns of physicians (health effects seen in practice) >
o
[}

B Reported patient questions 5
[+

B Identified high-risk groups -t
-t

B Environmental exposure-related problems

M Self-rated knowledge

B Priorities for public health control of environmental pollutants and

B Current and preferred sources of information 19

Family physicians surveyed in this study had a high level of concern about a range of health

effects of environmental exposures with respiratory and carcinogenic effects of greatest con-

cern. Pregnant women, agricultural workers, and children were considered important at-risk

i groups. Self-ratings of knowledge were generally very low. Rural physicians were concerned

’ about agricultural pesticide exposure and their patients were concerned about moldy hay.
Urban physicians had concerns about lead and reported patient concerns about chemical expo-

sure from consuming Great Lakes fish. All groups use similar sources of current environmental

health information. This study suffers from lack of demographic information about respondents

as well as self-reported data without validation.

Watterson (1992) discusses training needs and available information for general practitioners
regarding acute pesticide poisoning. A postal questionnaire was sent to 68 general practitioners in

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.him
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a District Health Authority of the United kingdom with an 82% {n=56) return rate. Watterson
found that general practitioners do not have sufficient training and information needed to evalu-
ate possible acute pesticide poisoning.

In the nursing area, Baker (1992) discusses the role of the community health nurse in assessing and
preventing pesticide exposure in farmers: clinical health nurses practicing in rural emergency care
settings are most likely to assess for signs and symptoms of moderately severe poisonings. Clinical
health nurses practicing in clinics, community health practice, physician offices, and hospitals are
most likely to encounter mild and/or chronic exposure signs and symptoms. Thus, the clinical
health nurse must be able to differentiate between acute and chronic pesticide poisoning.

The clinical health nurse practices at all levels of prevention. The rural clinical health nurse might
initiate prevention strategies by working with the county agricultural extension office, agricultural-
ly based universities, pesticide dealers, and local concerned physicians and hospitals. Farm Bureau
organizations, agriculture classes in the high schools, and 4-H clubs are target groups that could
benefit from this information. In urban settings, clinical health nurses may work with garden clubs
and plant nursery customers. Primary prevention through education of farmers regarding safety
and health practices when using pesticides is the most effective means of dealing with pesticide
health threats. Informing farmers of the dangers of ineffective protection against pesticide expo-
sure is the first step. There are many resources available for the clinical health nurse to use in plan-
ning and implementing the teaching intervention. Pamphlets, slide presentations with scripts, and
other materials, can be secured easily. Pesticide safety should be included in programs that
address prevention of other farm accidents.

The clinical health nurse will encourage farmers to participate in secondary prevention strategies
including baseline screening tests to detect certain pesticide-related illnesses (organophosphates,
carbamates) and periodic screenings for comparison. At the tertiary prevention level, the clinical
health nurse will assist the farmer with rehabilitation/disability management issues related to pes-
ticide exposure.

“Schnitzer et al (1999) describes the Texas Department of Health pesticide poisoning surveillance

system. The authors compared cases seen in a 2-year period (1989-90) in 16 hospitals and migrant
clinics to cases that had been reported to the surveillance system.They found underreporting by
surveillance system in this time period (2 out of 10 cases). After instituting some changes
(increased number of sentinel providers, periodic reviews of hospital records, interagency collabo-
ration) to increase reporting, reporting was greatly improved. The investigators also found that this
was mostly due to the involvement of other reporting agencies (Texas Dept. of Ag; Texas Workers
Comp, Texas Poison Center Network) rather than individual provider reporting.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Incorporating Pesticides into
Practice Skills

The task of incorporating pesticide information into practice skills for primary care providers will
require multiple collaborations over a period of years. Examples of the types of recommended
efforts to be undertaken under the National Strategies for Health Care Providers: Pesticides Initiative
include the following:

B Collaborations with established professional societies in planning and co-sponsoring continu-

ing education activities.

P Mini-symposia
) Dedicated continuing education modules and monographs for publication

M Collaborations with regulatory/non-regulatory agencies in planning and co-sponsoring tradi-
tional and distance education continuing education activities. For example:

ATSDR ~ Teleconference

NORA (National Occupational Research Agenda)

EPA

National Institute of Environmental Health Sciences (NIEHS)

B Working with universities, colleges, hospitals, health care agencies, non-profit organizations,
and Area Health Education Centers o plan, develop, and co-sponsor targeted continuing edu-
cation.

Points of Contact for Traihihg]Réfreshing Practitioners

Following are possible venues and points of contact for providing training or refresher courses,
experts for lectures or consuliations, as well as a flow of information to practitioners on pesticide-
related and environmental health issues.

B Agriculture Health and Safety Centers
Area Health Education Centers (AHEC)
Case studies

Certification and recertification exams
Continuing education (CE) modules

Conferences

Continuing education monographs

Extensive resources on pesticides can be found at www.neetf.orngealth!-Rescurces/healthcare.htm
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Cooperative Extension Service Pesticide Safety Education Coordinators
Distance Learning (Internet)

Hotlines

Libraries (universities, Internet, professional associations)

Inservice education

Journals

Medscape, other Internet websites

Newsletters

NIOSH Environmental Resource Centers

Pediatric Environmental Health Specialty Units

Professional association meetings/conferences {national, state, local)

Regulatory agency websites and links

Video demonstrations

Adult Education Principles

In designing and presenting training sessions or refresher courses on pesticides in clinical practice,
it is useful to bear in mind the foliowing ideas and principles culled from adult education research.

1. Several factors influence the adqlt !eeirpe.r_:_
M Self-perception of knowledge
B Preconceived attitudes
B Experience
|

Level of confidence

2. Health care providers may have already acquired knowledge, formed opinions, and adopted
attitudes toward the topic of pesticides and about environmental health in practice.

3. A number of aspects of environmental health may affect the willingness of practitioners to learn
about pesticides, and incorporate issues about pesticide exposure into routine clinical practice:

B Environmental health problems of any kind can be very complex and time-consuming.

B Reimbursement for services may not be available.

b

Incorporating Pesticides into Practice Skills
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B The possibility of interacting with the legal system may actas a deterrent to becoming
involved in environmental health problems.

M Practitioners may have other sociopolitical and cultural perceptions that may lead to
resistance to learning in environmental health, for example: "lt's not a problem in my
patient population,” "l don't agree with environmental activists," "My patients have other
more pressing concerns,” or " can't learn all | need to about environmental toxicology.”

4. Learners should be encouraged to openly express their perceptions about environmental
health issues and the practitioner’s role.

5. Individuals must be motivated to learn, so it is important to demonstrate the immediate pracii-
cal value of addressing pesticide exposure in clinical practice.

6. Assumptions about the significance of pesticides should be challenged (e.g,, "Pesticide expo-
sure is not relevant for my patients.”).

7. Instructors can affect the learner’s self-concept as practitioners by finding out what the learner
already knows. The instructor can explore whether or not the learner feels his or her responsibility
extends only to treatment or to investigation and prevention of pesticide exposures as well.

.

8. A short survey can be used to disclose knowledge and attitudes about pesticides and environ-
mental health in general. This information can be used to discuss barriers and issues.

0. There are several key ways in which adults learn:
M By solving problems

B By seeing, listening, and doing

W By remembering the first and last information presented

Sy1S @2110k1d 01U §8PID1ISAd Suijesodioduy

W Through association and repetition

10. Varying the teaching methods used helps in maintaining the adult learner’s interest:

a. Case studies
| Should bhe short
| Should be as real as possible
| Can bé oral or written
| Develop a few specific questions for discussion

b. Group discussions

] May be used to explore issues about investigation and advocacy
[ | Present a case. Fxample: In the past 4 months you and your colleagues have seen 4
;j ! w children (ages 9 and 10) complaining of cough, shortness of breath and chest tight- :

it
[ | o
il il .
i)t Extensive resources on pesticides ¢a2n he found at www.neetf.org.’HealthiResources/healthc'are.htm'
L




ness and eye, nose and throat irritation. From an environmental history, you learn
that all children attend the same school, The mother of one of the children is con-
cerned that her child is being exposed to something at school,

| Develop discussion questions. Examples:

) What is the role and responsibility of the health care practitioner to pursue
the mother’s suspicions?

What actions should be taken?

What actions are required to be taken?

How could risks be communicated to parents or others who are concerned?
What should be documented in charts?

What plan of action is most appropriate for the health care provider?

c. Instructor/student demonstraticns
| Skill building
| Should demonstrate incorrect as well as correct techniques

d. Structured practice/role play

| Opportunity to practice communication skills with help of partner
e. Lectures
| Aim is to establish a baseline of knowledge
| Communication is generally one-way, so other methods should be used to facili-

tate the learner’s problem-solving skills

| Enhance effectiveness of lecture by:
b Including personal examples, stories, perspectives
Limiting the lecture to 45-60 minutes
b Outlining learning objectives at the beginning and sunimarizing what
was learned at the end
» Avoiding reading from prepared notes
[ | Use audiovisual aids
| Distribute handouts summarizing key points
| Hold a large group discussion after lecture

11. Give credit for participation

B Incentives

M Recognition

A

incorporating Pesticides into Practice Skills
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12. Establish some method of evaluation. Evaluation approaches may include:

Pre- and post-tests for knowledge evaluation

Checklists for practice observation to document skills application, such as patient assess-
ment, through direct or indirect {video) observation

Chart audits for knowledge and skill demonstration
Evaluation of specific learning objectives

Community based organizations/groups in evaluation

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm



Pesticide Practice Skills Guidelines for
Medical & Nursing Practice: Content and
Resources for Practice Settings

The six Practice Skills included in these guidelines are based on the work carried out by NEETF and
an interagency committee in 1999 and 2000 under the National Strategies for Health Care Providers:
Pesticides Initiative. The skills were identified by the Practice Workgroup in 1999 (U.S. EPA, 1998)
and were included in the draft and final Implementation Plans (NEETF 2000, 2002). Practice set-
tings in which these skills are expected to be used include, for purposes of this initiative, communi-
ty health centers and clinics; poison control centers; managed care clinics; hospitals and emer-
gency departments; private practices; urgent care centers; poison control centers; and work and/or
school-based clinics.

The six practice skills are shown on the next two pages, along with more specific elements of the
skill areas. The first three skill areas - taking an environimental history, awareness of community
and individual pesticide risk factors, and knowledge of key health principles - provide the back-
ground data, knowledge, and insight that go into making a differentiat diagnosis and managing a
pesticide exposure, described in Practice Skill IV. The remaining two practice skills cover longer-
term and wider concerns for managing pesticide exposures, through reporting cases of exposure
1o the proper authoerities, supporting surveillance efforts, and providing guidance and education to
patients.

In the remaining sections of this document, each practice skill is discussed in more detail, along
. with relevant references. A more complete resource library with links to sources of information is
available online at www.neetf.org/Health/Resources/healthcare.htm.
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n Six Practice Skills

| Practice Skill I: Taking an Environmental History
E ‘!EH I-T. Understand the purposes and general principles for taking an environmental history.

’ ‘H ) 1-2. Incorporate general environmental screening questions into routine patient histories.

G I-3. Be able to take a complete environmental exposure/health history for adults and children, cov-
L ering occupational and non-occupational exposure factors.

il ‘. +_\ Practice Skill ll: Awareness of Community and Individual Pesticide
I Risk Factors

II-1. Possess basic awareness of environmental aspects of communities in which patients live.
II-2. Recognize high risk occupations for pesticide exposure.
II-3. Develop community resource list.

55,, Practice Skill lll: Knowledge of Key Health Principles

; 1l-1. Demonstrate key principles of environmental/occupational health, epidemiology, and popula-

= tion-based health.
I1-2.Understand the dose-response relationship.
l1I-3. Understand measures of morbidity/mortality and study designs.
Practice Skill IV: Clinical Ménagement of Pesticide Exposure

: i/__ IV-1. Recognize the signs and symptoms of pes’tic;’de exposures {(both acute and chronic).

IV-2. Diagnose pesticide-related illness using appropriate tesﬁng procedures and treat pesticide
over-exposures.

IV-3. Treat and manage health conditions associated with pesticide exposure or refer patients to
appropriate specialists and resources, and follow up appropriately.

Extensive rescurces on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Practice Skill V: Reporting Pesticide Exposure and Supporting
Surveillance Efforts

V-1. Understand the importance of surveillance and reporting. .

V-2. Know the roles of federal and state regulatory agencies with regard to pesticide exposure
control.

¥-3. Report pesticide exposures as required.

Practice Skill VI: Providing Prevention Guidance and Education to
Patients :

VI-1. Engage in primary prevention strategies to promote health and prevent disease among
patients.

VI-2. Work proactively with patients and the community to prevent exposure, ensure early detec-
tion, and limit effects of illness.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthczre.htm
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Practice Skill I:
Taking an Environmental History

in the primary care setting, the recognition of pesticide poisoning begins with incorporating an
environmental exposure history as a routine part of a focused medical history. Understanding
how humans become exposed to pesticides is key. Health care providers should be aware of pro-
fessions associated with use of pesticides (see Table 1 on page 37), as well as other incidental
exposure possibilities at home, in schools, in the workplace, and elsewhere.

The exposure history may provide a clue to the broad category of pesticide to which an individual
may have been exposed. The major categories of pesticides are insecticides, herbicides, fungicides,
and rodenticides. Fumigants and disinfectants are also important as common pesticide exposures.

While some patients may recognize that they were exposed to a pesticide and that the exposure

might be responsible for their symptoms, others will not have considered such a cause. Thus, the

questions posed by the health care provider concerning the possibility of exposure represent the
hest chance to make such a connection,

Occasionally, a health care provider will be faced with a patient who believes he or she has been
affected by a pesticide application when, in fact, there has been no exposure. Contacting the com-
pany o individual who applied the pesticide is the best choice, but if the contact is unavailable or

- unwilling to cooperate, the health care provider can seek assistance from other sources listed in
the Resources section below.

I-1. Understand the purposes and general principles for taking an
environmental history.

B Purposes include:

increase awareness of environmental/occupational factors

Improve diagnosis

Prevent disease and aggravation of conditions

|dentify potential work-related environmental hazards, and/or environmental hazards in
and around the home and community

P Detect new associations '

» Improve rapport with patient

- v ww

B Know the differences in exposure effects on different groups (e.g. children, adults, pregnant
and lactating women, elderly}.

Extensive resgurces on pesticides can be found at www.neetf.org!Health!Resources!healthcare.htm



for adults and children, covering occupatlonal and non- uccupatlonal
exposure factors.

#

! M Recognize sign/symptoms for pesticides under consideration (see Practice Skill IV). -

M Understand relationships of suspect exposures to health outcomes, including "hallmark” indi-
cators of exposure.

B Recognize timing of suspected exposure to manifested signs and symptoms, including what
makes signs/symptoms disappear or get worse.

I-2. Incorporate general environmental screening questions into rou-
’ tine patient histories.
M Adults:
»  What kind of work do you do?
» Do you notice the problems you are having while you are at work? at home? in your
community? in a specific location?
P  What causes symptoms to come and go?
» Have you recently used pesticides, solvents, insecticides, weed killers?
D  What kinds of hobbies do you have?
P Has your workplace been treated recently for insects, weeds, or other pest problems?

W Children: (Questions asked of parent or guardian)

Where does your child go to school, daycare, playgrounds? :
Have any of these places been treated recently (e.g., sprayed) for 1nsects weeds, or other
pest problems?

Does your child help with gardening activities?

Sources of food, water (e.q., well water), breast feeding of infant.-

.~ Be-able-to-take-a t—:omplete environmental exposure/health history

B Adults:

Type of work including, how long on the job, kinds of work—exposures,any specific pesti-
cide or work exposure (e.g, agricultural, extermination), sorting of contaminated clothing,
use of PPE, hygiene practices of applicators, co-worker symptoms.

Home environment (age of home, characteristics of heating and ventilation system), use
of pesticides in gardening or as an insecticide in the home, well water or source of drink-
ing water, storage of chemicals, type of food bought/eaten, anyone else in family sick,
hobbies (e.g., pottery, photography, painting, furniture stripping).

Community exposures including home location near industry, businesses (e.g., auto repair
shops, dry cleaners), landfills, hazardous substance spills.

)

Extensive rescurces on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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B Children: (Questions asked of parent or guardian)

Where child goes to school, daycare, playground, play

Whether child helps with gardening activities

Hobbies

Sources of food, water (e.g., well water), breast feeding of infant

Parent’s occupational exposure :

Developmental issues

if parents have octupational exposure, is the clothing worn during application stored and
washed separately from family clothing?

v w W W W W W

[-4. Develop network of resources.

Know local and state experts or specialists who can be consulted for differential questions or
exposure guestions.

Review pesticide label, or obtain information on pesticide labels related to health hazards and
adverse effects. (See box on next page.)

Contact patient’s employer about potential work-related pesticide exposures and access to
material safety data sheets, for information on health hazards and adverse effects. (See box
below.)

Develop network of resources for assessment tools.

Compile Web resources for MSDS and label information.

Resources

Reigart JR, Roberts JR. Recognition and Management of Pesticide Poisonings, 5th ed.
Washington, D.C.: U.S. Environmental Protection Agency, 1999, The manual contains an expo-
sure history questionnaire and cursory screening questions. Online at
http://npic.orstedu.rmpp.htm

National Pesticide Information Center. Technical Pesticide Information,
http://npic.orst.edu/tech.htm. Includes links to factsheets on toxicology and active ingre-
dients, health information databases, environmental and chemical properties databas-
es; and product, label, and MSDS databases. For a list of sites with MSDS information, go
to: www.phys.ksu.edu/area/jrm/Safety/ msds.html

Pesticide manufacturer: Contact information should be on the label, or go to:
http://npic.orstedu/manufhtm.

Agency for Toxic Substances and Disease Registry. "Case Studies in Environmental
Medicine, No. 26; Taking an Exposure History” www.atsdr.cdc.gov. Provides examples of case
histories and suggested patient dialogues, includes an exposure history form.

Extensive resources on pesticides can be found at www.neetf.crg/Health/Resources/healthcare.htm




University of Maryland Pesticide Education and Assessment Program. “Developing a
Pasticide Exposure History’ Pasticide Information Leaflet No. 25. May 1998. Provides guidance
on taking exposure histories for both occupational and incidental pesticide exposures.
http://pest.umd.edu/spatc/Leaflets/LeafletList.html. Other leaflets include: Comparing
Symptoms of Heat Stress and Pesticide Poisoning, Cholinesterase Monitoring, Health Care
Providers’ Access to Pesticide Information, etc.

County Cooperative Extension Service - Listed in the blue pages of telephone directories, or
go to: http://npic.orst.edu/countyext.htm. County Extension personnel can help determine
which pesticides may have been applied to a particular crop, and what activities might have
taken place through which workers or others may have been exposed.

State Agromedicine Programs — Agromedicine is a collaboration between medical profes-
sionals and state pesticide Extension and/or regulatory personnel to address health concerns
of agriculture and forestry, and products associated with commodity production, including
pesticides. Several states have active Agromedicine Programs; others are in the process of
developing programs. Go to www.neetf.org/Health/Resources/healthcare.htm for a list of des-
ignated state contacts. :

USDA Crop Profiles — Provides information about pesticides used on a particular crop in a
specific state in the United States. http://pestdata.ncsu.edu/CropProfiles/.

U.5. EPA Pesticide Management Resource Guide ~ Contains directories and lists of pesticide
information contacts: www.epa.gov/oppfead1/pmreg/index.htmi.

Practice Skill iz Taking an Environmental History

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare ,htm
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/heaithcare.htm




Extensive resources on pesticides can be found at www.neetf.org/Health/Rescurces/healthcare.htm
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Practice Skill 1l

Awareness of Community and Individual
Pesticide Risk Factors

Content

II-1. Possess basic awareness of environmental aspects of communi-
ties in which patients live.

B Recognize differences in geographic dispersion of population in urban and rural living pat-
terns and relationship to possible pesticide exposure. Recognize that different populations
and communities have different exposures to pesticides.

B Use available community assessment data to begin an evaluation of the community (e.g.,
windshield surveys, citizen surveys, observation, newspaper, EPA website zipcode search, pub-
lic library). Consider:

Location of homes near major industrial complexes or freeways

Air and water quality

Demographics of community members

What populations are at greatest risk {elderly, children, workers, pregnant and lactating
women, other)?

Are there any cultural issues that may be predisposing to certain exposures?

Where do children play? -

What community resources are available?

Where are high risk locales {farms, landfills, urban crowding)?

Which seasonal industries pose the greatest risk of exposure?

Are some population groups highly mobile or transient?

What are common problems related to pest infestation (rodents, mosquitos, ants, cock-
roaches)?

w w w w

M Recognize potential environmental sources of exposure:

Recreational areas and fields
Yards

Golf courses

Schools and daycare facilities

w w W w

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm




lI-2.  Recognize high risk occupations for pesticide exposure.

The likelihood of pesticide poisoning depends in part on whether or not an individual is present in
environments where pesticide exposure is likely to occur, such as:

M Farming, agriculture, migrant work, structural application

B Groundskeeping, schools, gardening (pesticide application): structural, agriculture, green-
house, nurseries, golf courses, freeways, forestry, residential, schools

Ml Extermination services

Table 1 below lists numerous occupations that increase the chance for pesticide exposure, as well
as some non-occupational sources that present an opportunity for pesticide exposure.

Extensive resources on pesticides can be found at www,neetf.org/Health/Rescurces/healthcare.htm
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(ﬁ Practice Skill I: Awareness of Community and Individual Pesticide Risk Factors
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II-3. Develop community resource list.

The resource listing shown in Table 2 below summarizes in one place the various people and
organizations that might be consulted in the event of a pesticide-related incident. They include:

Basic hospital/emergency care
Poison control/toxicology assistance
Health care professional specialists
University/public agency supports

Resources specific to locale

Resources

B Rosenstock L, Cullen MR, eds. Textbook of Clinical O¢cupational and Environmental Medicine.
Philadelphia, PA: W.B. Saunders Company; 1994.

Extensive resources on pesticides can be found at www.neetf.org."Hea1th{Resources/healthcare.htm
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Practice Skill Ili:
Knowledge of Key Health Principles

Content

I1-1. Demonstrate key principles of environmental/occupational
health, epidemiology, and population-hased health.

B Understand determinants of persons, location, and time related to exposures:

» Humans differ markedly in their responses dependent on genetics, metabolism, age, gen-
der, size, co-exposure, behavior factors, routes of exposure (dermal, inhalation, ingestion).

D Location of exposure includes workplace, home, community, and recreational sites.
Understand sources of exposure, routes of exposure, clusters of cases.

) Know the relationship of time, duration, and frequency of exposure to health outcomes,
change in symptoms during the workday, week, weekends, vacation, etc.

D Recognize that the effects of environmental exposures vary with a number of factors,
including rate, type, concentration, and frequency of exposure. '

B Be aware of sentinel health events that are unusual patterns of illnesses occurring in persons
or community groups that can also act as a "red flag” for wider environmental health prob-
lems, such as pesticide poisoning.

_Recognize that many e__n_\_(ir__onmental diseases are related to a number of causes interacting
together: : e

» Understand the type and nature of exposure.
D Acquire information about possible interactions including tobacco and alcohol.
) Consider other health conditions that could be aggravated, such as asthma.

B Know exposure hazards (biological, chemical, enviromechanical, physical, psychosocial):

) Biological/infectious hazards are caused by infectious/biological agents, such as bacteria,
viruses, fungi, or parasites that may be transmitted via contact with infected patients or
contaminated body secretions/fluids, contamination of drinking water supplies (improper
sewage treatment and solid waste disposal), and through the air (enhanced by improperly
cleaned heating and cooling systems). :

) Chemical hazards are various forms of chemicals that are potentially toxic or iritating to the
body system, including medications, solutions, and gases.They include pesticides, (herbicides,
fungicides, insecticides, etc.) and other household and industrial chemicals. Insecticides and her-
‘bicides used in large scale agriculture as well as in households, yards, and gardens, bring about
numerous health effects ranging from nausea to long term neurological problems. Not only are
many insecticides and herbicides acutely toxic, but some are highly suspect carcinogens.

Extensive resources an pesticides can be found at www.neetf.org/Hea]th/Resources!healthcare.htm




—

» Enviromechanical hazards are factors encountered in the work environment that cause or
_potentiate accidents, injuries, strain, or discomfort {e.g., poor equipment or lifting devices,

slippery floors).

P  Physical hazards are agents within the work environment, such as radiation, electricity,
extreme temperatures, and noise that can cause tissue trauma.

B Psychosocial hazards are factors and situations encountered or associated with one’s job
or work environment and personal-life experiences that create or potentiate stress, ema-
tional stress, and/or interpersonal problems,

B Consider the impact of hazardous substances on reproductive events (pre-conception, fetal),
lactation, and developmental milestones in children (newborn, infant/toddler, and school age).

M Recognize that others may be ill (work, family) and get timeline of health problems for these
or consult public health authorities for help in evaluating exposures.

l1I-2. Understand the dose-response relationship..

M Assess recent and past exposures to toxic agents.

B Review interpretation of exposure monitoring data done by a professional {e.g., industrial
hygienist).

B Recognize that in a dose-response relationship, as the dose increases, the severity of effect
increases and couid be fatal with pesticides.

B Understand that high dose exposures may manifest signs and symptoms almost immediately,
making causal relationships more easily identified.

M Understand that low dose exposures over a period of time may manifest effects over a long
latency period, often months or years (e.g., cancer, chemical sensitivity, neuropathy).

1-3. Understand measures of morbidity/mortality and study designs.

B Know incidence rates (i.e., number of new cases of illness/injury in the at-risk population dur-
ing a defined period) and prevalence rates (i.e. all cases of iliness/injury in the population at a
point in time) of exposure and morbidity refated to the home and community.

B Know the different types of study designs that can be utilized in investigations.
M Support or conduct investigaticns:

D Differentiate study designs {case-control, cohort, cross-sectional studies) and when each is
appropriaie to use.
Understand ethical issues in using experimental designs or clinical trials in research.

P Participate in study efforts as able.
Be alert to possible clustering of pesticide exposure cases through case identification,
examination of dose-response relationships, and population disease rate increases.

» Use epidemiologic data to link exposure and effect.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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P Initiate opportunities for investigation of disease outbreaks through collaboration with
public health, academic, governmental bodies (CDC, EPA, etc.).

Resources

LaDou J, ed. Occupational and Environmental Medicine, 2nd ed. Stamford, CT: Appleton & Lange;
1997.

Levy B, Wegmon D. Occupational Health. Boston, MA; 2000.

Rosenstock L, Cullen MR, eds. Textbook of Clinical Occupational and Environmental Medicine.
Philadelphia, PA:W.B. Saunders Company; 1994.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm




Practice Skill IV:
Clinical Management of Pesticide Expesure

Presented here is basic information on recognition and management of exposures to different
types of pesticides that health care providers should be knowledgeable about. The information is
not intended as a handbook or practical guide. Providers are referred to EPA's Recognition and
Management of Pesticide Poisonings (Reigart and Roberts, 1999) for detailed clinical information.
Providers should be able to:

Recogriize the signs and symptoms of pesticide exposures (both acute and chronic).

Diagnose pesticide-related illness using appropriate testing procedures and environmental
history (see Practice Skill I).

Treat and manage health conditions associated with pesticide exposure. Refer patients to
appropriate specialists and resources. Follow up appropriately with preventive guidance and
clinical evaluation. '

The material in this section is organized around a series of tables and checklists, as follows:

IV-1. Basic Management Techniques

»  Table 3: Basic Clinical Management Techniques

IV-2. Signs and Symptoms of Pesticide Exposure

» Table 4: Cross-Reference of Pesticides and Classifications
P Table5: Symptoms, Effects, and Special Management Considerations, by Pesticide
Classification '

IV-3. I:arc-inogenic and Reproductive Effects

P Table 6: Evidence of Carcinogenicity of Pesticides
P Table 7: Adverse Reproductive Outcomes

V-4, Rapid Reference Tables for Common Pesticideé: Signs,. Symptoms, Evaluation, and Key
Points of Treatment

Table 8: Insecticides
Table 9: Herbicides
Table 10: Fumigants
Table 11: Rodenticides
Table 12: Fungicides
Table 13: Disinfectants
Table 14: Miscellaneous

w w W v v wvWw

Practice Skill 1V: Clinical Management of Pesticide Exposure

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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IV-1. Basic Management Techniques

Basic management of acute pesticide poisoning includes eye, skin, and gastrointestinal decontami-
nation, airway protection, and control of seizures. These techniques apply to most pesticide poi-
sonings although there are special concerns for specific pesticides. Basic techniques are outlined
in Table 3 below.

{ Tahle3 Basic clmlcal Management Techmques
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Extensive resources on pesticides ¢an be found at www.neetf.org/Heaith/Resources/healthcare.htm




IV-2. Signs and Symptoms of Pesticide Exposure

Symptoms of pesticide poisoning and acute and long-term effects of exposure are outlined in this
section (Table 5). This type of information should be at the finger-tips of practitioners. The materi-
al is organized by pesticide classification (insecticides, herbicides, fungicides, rodenticides, disinfec-
tants, and miscellaneous).

Trade Names:

Table 4 can be used as a cross reference to determine the classification of common pesticides.
Health care providers need to be aware that it is difficult to be sure of the exact ingredients in a
product without referring to the actual product label. Over the years, trade names may change.ln
many cases {and especially true of products marketed to general consumers rather than those
used in agriculture), a trusted trade name remains the same but the identity and/or composition
{percentage) of the specific active and inert ingredients may change. Another problem is that
some trade names (and many common names) sound similar to many users, which may lead a
patient to inadvertently misidentify the pesticide to which he/she was exposed.

Relying on any cross-reference of trade and common or chemical names is risky, as the actual active
ingredient to which the patient was exposed may differ entirely from the one(s) listed in the reference, If
the product label is not available, and the patient can accurately remember the trade name, one poten-
tial source of information is the most recent edition of the Farm Chemicals Handbook, published annually
by Meister Publishing Co, Willoughby, OH.The local Cooperative Extension office (listed under County
Government in the telephone book] is another reliable source. Pesticide products aimed at the consumer
market are especialiy difficult to identify without a label, as their trade names are generally are not
included in reference documents, partly due to the frequency with which these products change.

Talle 4: Cross-Reference of Pesticitles and Classifications

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm




Inerts:

Headaches, irritation, and general malaise are the most likely symptoms of acute overexposure 1o
inert ingredients, especially those derived from petroleum sources. Neurological damage is possi-
ble from extremely large exposure to some inerts. Treating physicians should contact the pesticide
registrant (a contact number must be listed on the pesticide label) for information on the specific
inert ingredients in a particular product, '

Tahle 5: Sympioms Effents and Special Management CDnsmeratlnns by Pesticide Blassmcatlun
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Extansive resources on pesticides can be found at www.neetf.org/Health/Resources
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IV-3. Carcinogenic and Reproductive Effects

The likelihood of pesticide exposure causing cancer is dependent on the frequency, duraticn, and
maghitude or intensity of exposure as well as on latency (the length of time from exposure to onset
of disease). The potential for carcinogenicity shown in Table 6 is based on EPA's classification system.

The EPA classification system and its definitions are as follows:

B Group A- Carcinogenic to Humans. Pesticides in this
group have sufficient evidence from epidemiologic
studies to support a causal refationship between
exposure to the agent and cancer. All uses of these
pesticides have been cancelled except coal tar and
chromium as a wood preservative and ethylene oxide
as a fumigant,

B Group B - Probable human carcinogen. This group is
divided into subgroups B1 and B2:

P B1 - Pesticides in this subgroup have sufficient evi-
dence for carcinogenicity from animal studies, but
limited evidence from epidemiologic studies. All
uses of these pesticides have been cancelled except
creosote as a wood preservative and formaldehyde.

» B2 - Pesticides in this subgroup have sufficient
evidence from animal studies with inadequate or
no evidence from epidemiologic studies. All or
most of the uses from this class have been can-
celled or were never approved; others have vari-
ous food and other uses.

B C - Possible human carcinogen. Pesticides in-this

group have limited evidence of carcinogenicity in ani-
mals and no human data.

B D - Not classifiable as to human carcinogenicity.
Pesticides in this group do not have adequate human
and animal evidence for carcinogenicity or no data
are available.

B E - Evidence on non-carcinogenicity for humans.
Pesticides in this group show no evidence for carcino-
genicity in at least 2 animal tests in different species
or in adequate epidemiologic and animal studies.

This fist of pesticides in Table 6 is not exhaustive and it
changes as more data are acquired. Additiona! information
on the EPA carcinogenicity classification of pesticides can be
obtained from the EPA's Science Information Management
Branch, Health Effects Division, Office of Pesticide Programs.

Extensive resources on pesticides can be found at www,heetf.org/Health/Resources/healthcare,htm
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Table 7 outlines reproductive outcomes for certain pesticides for which there are either animal or
hurnan data. The information in this table is suggestive only and should not be considered
conclusive.

Postiatal effects

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.hitm
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IV-4. Rapid Reference Tables for Common Pesticides

Tables 8-14 can be used as rapid reference tables for signs and symptoms of common exposures,
as well as evaluation tips and key points of treatment. Practitioners can identify common pesti-
cides that may explain a patient’s symptoms or physical findings and then identify basic evaluation
and treatment recommendations. The following points should be kept in mind in using these
tables;

B Included are those pesticides most often involved in symptomatic illness, based on 1996
data from the American Association of Poison Control Centers’ Toxic Exposure Surveillance
System.

B The symptoms and signs listed are not specific to pesticide poisoning, but can be manifes-
tations of other iliness or exposures.

B An individual exposed to a pesticide listed in the tables may present with signs and symp-
toms not listed in the tables. :

B The main purpose of this reference is to provide the practitioner with hints that may indi-
cate additional investigation or prompt referral for further evaluation and treatment.

For further information, refer to EPA’s Recognition and Management of Pesticide Poisonings for more
in-depth discussion of toxicology, poisoning confirmation, and treatment for these and other pesti-
cides.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Extensive resources on pesticides can be found at www.neetf.org/Health/Rescurces/healthcare.htm
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Practice Skill IV: Clinical Management of Pesticide Exposure

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Practice Skill IV: Clinical Management of Pesticide Exposure

Extensive resources on pesticides can be found at www.neetf.org/Health/Rescurces/healthcare.htm
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Practice Skill V:

Reporting Pesticide Exposure and
Supporting Surveillance Efforts

Content

V-1. Understand the importance of surveillance and incident reporting.
M Identify ilinesses and hazards that are potentially related to pesticide exposure.

B Review available data that allow for trend analysis of pesticide exposures and health effects.
H Monitor a given population for disease occurrence.

M Identify hypersensitive individuals to develop strategies to prevent disease in others.

B Remove individuals from exposure as indicated.

|

Provide information to individuals, groups, and committees about efforts (e.g., reporting and
tracking exposures) to further the understanding of pesticide-related advanced health out-
comes.

B Be able to access and report data for local, regional, and national surveillance programs.

V-2. Know the roles of selected federal and state agencies with regard
to pesticideexposure control. - C

B The Environmental Protection Agency (EPA) is the lead federal agency for regulation of pesti-

training and certification of pesticide applicators which is enforced through delegated author-
ity to the states. Health care providers can obtain pesticide information and surveillance data
from state agencies and EPA.

M The Federal Food, Drug, and Cosmetic Act (FFDCA} is the basic food and drug law in the U.S.
and is administered by the Food and Drug Agency (FDA). It establishes the concept of a toler-
ance (the maximum legally permissible level of residue at harvest) for pesticide residues in or
on human food and animal feed. Tolerances are specific to a pesticide/commodity combina-

‘ tion. FFDCA requires EPA to establish these residue tolerances for pesticides in or on food,

‘ feed, and byproducts.

\

|

‘ B Under the Food Quality Protection Act (FQPA) of 1996, EPA is to review all tolerances for existing
pesticides within ten years to determine that they meet the new health-based standard - i.e,
that they pose a "reasonable certainty of no harm” from aggregate and cumulative exposures.

Extensive resources on pesticides can be found at www.neetf.org/Health/Rescurces/healthcare.htm
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cide use under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). FIFRA requires \



(Aggregate exposure refers to exposures from all sources, including residues in food and
drinking water, occupational exposures, and incidental exposures. Cumulative exposure refers
to exposure to different pesticides that share a common mechanism of action.) FQPA also pro-
vides extra protection for infants and children, by requiring an explicit determination that tol-
erances are safe for children, including an additional safety factor of up to 10-fold, if necessary,
to account for uncertainty in data relative to children; and requiring consideratjon of children's
special sensitivity and potential exposure to pesticides.

B Other federal agencies also have important roles in pesticide exposure control, and offer
resources for health care providers.

D The Occupational Safety and Health Administration (OSHA) has authority over work-relat-
ed exposures (e.g., pesticide manufacturing). OSHA can perform inspections to determine
if a hazard is present. Anonymous calls can be made to prompt an investigation.
www.osha.gov

BaEee——
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V-3. Report pesticide exposures as required.

B Know the mandatory reporting requirements in the state in which the provider is practicing
(over 25 states have mandatory reporting requirements).

B Report pesticide-related iliness to the appropriate authorities, such as local and state health
departments. ’ '

B Be aware of workers’ potential reluctance to get involved in réporting of workplace exposures,
due to fears of retaliatory action and economic loss. Consent of the patient should be
obtained prior to reporting.

il
f | g
‘ H ‘ ‘E’\ » The National Institute for Occupational Safety and Health (NIOSH) conducts research,
o % funds professional occupational safety and health education, and conducts health hazard
o %P evaluations. Providers can obtain educational materials and surveillance data from NIOSH
P .- related to occupational safety and health.
I ‘_% www.cdc.gov/niosh/homepage.html
”;'g I % » The Centers for Disease Control and Prevention (CDC) offer epidemiological data and
i & guidance, surveillance, health statistics reports, and laboratory information.
: i ';-gn ’ www.cdc.gov
' ‘;iff % D The Agency for Toxic Substances and Disease Registry (ATSDR) develops case studies in
L 3 environmental medicine and risk profiles for individual pesticides.
I T atsdr.cdc.gov
‘5’ il § B EPA's Worker Protection Standard is the regulation that applies to agricultural pesticide han-
| | g dlers and field workers. It includes requirements for: warnings about pesticide applications,
A ;g_ use of personal protection equipment, restrictions on re-entry into treated areas, decontami-
et oty 2 =" ““hation, emergancy medical assistance, and pesticide safety training.
! i ?3 B State departments of agriculture, health or environment will investigate pesticide exposure
. : : ",j‘;j 0 incidents. State specific requirements for reporting to Workers' Compensation may vary.
e
el
. ‘
H .!“‘

i H‘
- 1%“ B Report and validate Workers' Compensation claims as indicated in each state. .

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm




Resources

EPA Office of Pesticide Programs:
www.epa.gov/pesticides

EPA Worker Protection Standard:
http://ace.orst.edu/info/npic/state1.htmwww.epa.gov/oppfeadi/safety/workers/workers.htm

Food Quality Protection Act:
http://npic.orst.eduffgpa/fapa.htm

NIOSH:
www.cdc.gov/niosh/homepage.html

)

State-Based Pesticide Poisoning Surveillance Systems:
www.cde.gov/niosh/pestsurv/default.htmlstates

State Pesticide Regulatory Agencies:
http://npic.orst.edu/statel.htm

U.S. Department of Labor, "State Workers Compensation Laws:"
www.dol.gov/esa/regs/statutes/owcp/stwclaw/stwclaw.htm

Z 'aJIabEe thr@ugh
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm



) | Practice Skill VI:

|i! Providing Prevention Guidance and
i Education to Patients

| ‘| Content

" VI-1. Engage in primary prevention strategies to promote health and
i prevent disease among patients.

For Individuals and Families:

B Assess perceived risk of exposure. Provide anticipatory guidance about pesticides to prevent
exposures. (For example, advise families on appropriate concentrations of DEET.)

B Provide anticipatory guidance about signs, symptoms, and recognition of pesticide exposure;
and safe use of pesticides including hygiene practices, and protective clothing (pamphlets,
slides, etc.). Advise patients to read and follow label directions on protective garb needed
when applying pesticides around the home, garden, or yard. Long pants, a long-sleeved shirt,
and chemical-resistant gloves are generally recommended as extra protection even when not
required by the label.

W Teach patients to read labels and follow instructions carefully, paying specific attention to pre-
cautionary statements and "signal words” that indicate level of toxicity.

W Assess lifestyle factors and medications taken for interactions. Discuss or refer to specialist
== -ahput use of substitutes. - -
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B Deal appropriately with pesticide-related questions that patients pose - whether by asking

! _ additional pertinent questions, by searching out accurate information, by referring patients to
»—/ specialists, or by preparing oneself to answer certain types of questions (see Examples of

' FAQs).

~J
N

B Counsel patients about minimizing unnecessary use of pesticides. Discuss the rationale for
integrated pest management. Advise family to contact local county cooperative extension
services for information regarding alternatives to pesticide use for control of insects, weeds,
etc.

W Discuss potential reproductive toxicity (e.g. teratogenic) effects related to pesticide exposures.

B Caution nursing mothers that pesticides may be excreted into mother’s milk.

[}
t \fH B Be aware that there may be specific patient populations with limitations in reading labels (illit-
v;‘M erate, non-English speaking only, etc.), and special preventive education may be necessary.
|

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healtheare htm




For Workers:

Assess occupational exposure risk knowledge.

Provide anticipatory guidance about pesticides to prevent exposures.

. Fducate about signs/symptoms of pesticide exposure.

Discuss and demonstrate use of personal protective equipment and clothing, (gloves, face
shields, aprons, boots). Teach patients to read labels and follow instructions carefully. Discuss
thé dangers of altering mixing and application procedures. Teach patients to pay attention to
specific components of a pesticide label, including precautionary statements and "signal
words" that indicate level of toxicity.

Teach patients to be prepared to treat emergencies prior to occurrence, to know what types of
first aid are indicated and contraindicated, and to ensure that necessary equipment, supplies,
etc., are available and in proper working order.

Assess lifestyle factors and medications taken for interactions. Discuss or refer to specialist
about use of substitutes.

Discuss use of closed cab systems in mixing and loading pesticides with proper training,
closed tractor cabs in application. Carbon-HEPA filtration systems are recommended in some
cases.

Discuss use of substitute pesticide formulations that are [ess toxic.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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Discuss need for washing facilities for decontamination and removal of residues before eating
or bathroom use.

Discuss avoidance of mixing/spraying during windy conditions.

Discuss need to change contaminated clothing at work, place in a separate bag and wash sep-
arately from other wash.,

Be aware that there may be specific patient populations with limitations in reading labels (illit-
erate, non-Fnglish speaking only, etc.), and special preventive education may be necessary.

VI-2. Work proactively with patients and the community to prevent
exposure, ensure early detection, and limit effects of illness.

Individuals/Families:

B Provide information about emergency procedures to be used if contamination occurs.

M Discuss how to report exposures {o appropriate authorities.

B Conduct screening tests to detect pesticide-related exposure/illness (e.g., cholinesterase,
spirometry), including baseline screening and after exposure.

W Limit disability and rehabilitate or restore to optimal functioning, for example, by providing
avenues for vocational rehabilitation, or case management services to restore optimal function-
ing.

Workers:

W Conduct worker screening tests (e.g., cholinesterase, spirometry) to detect pesticide-related

exposure/illness. [f possible, conduct baseline screening before and after exposure. Remove
worker from exposure if indicated.

B Advise workers to carry water attached to tractors and know emergency procedures for
decontamination (need to follow WPS and OSHA regulations about providing basic hygiene
requirements). '

|

Partner with workers to develop peer support groups for disabled workers.

Pobulatiqn—Based:

\

Work with local agricultural extension office, agro-universities, local grain/pesticide sellers,
health care practitioners, farm bureaus, garden shops, plant nurseries, manufacturers, distribu-
tors, etc. in prevention strategy development.

Develop network for new work opportunities.

Work with community groups (e.g., schools, PTA, churches, daycare, migrant groups, farm work-
er, farm associations, etc.) to identify environmental justice issues, and to discuss and advocate
for targeted prevention strategies.

Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm




M Discuss need for integrated pest management programs to control pest growth.

B Develop/use pesticide/iliness incident reporting system to track patterns of exposure and
disease.

Resources

U.S5. EPA: Integrated Pest Management, www.epa.gov/oppbppd1/ipm/index.htm.
Read the Label First, www.epa.gov/pesticides/label/ (Explains basic statements found on pesticide
product labels.)

National Pesticide Information Center: General Pesticide Information,
http://npic.orst.edu/gen.htm#ps, County Extension Offices, http://npic.orst.edu/countyext.htm,

Children’s Environmental Health Network. Training Manual on Pediatric Environmental Health:
Putting It Into Practice. 1999,

Pope AM. Environmental Medicine: Integrating a Missing Element into Medical Education. Institute of
Medicine. Washington DC: National Academy Press; 1995.

Reigart JR, Roberts JR. Recognition and Management of Pesticide Poisonings, 5th ed. Washington DC:
U.5.EPA, 1999. EPA #735-R-98-003. Online: http://npic.orst.edu/rmpp.htm.
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Extensive resources on pesticides can be found at www.neetf.org/Health/Resources/healthcare.htm
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; I The National Environmental Education & Training Foundation

! ' The National Environmental Education & Training Foundation (NEETF) was chartered by Congress in
|l 1990 as a private non-profit organization that designs and implements innovative programs in life-
Il long environmental learning. NEETF serves students as well as adults, elected and appointed officials of
i local, state, and federal government, and professionals in health, business, education and the media.

| . .
' | The National Environmental Education & Training Foundation
| 1707 H Street, NW Suite 200

r’r"‘:’-n?‘k?';_\

Washington, DC 20006-3915
Tel: 202-833-2933
| Fax: 202-261-6464
; E-mail: neetf@‘neetf.org
|

Website: www.neetf.org

Extensive resources on pesticideés can be found at www.neetf.org/Heaith/Resources/healthcare.htm




