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FO R E WO R D

FA R M I N G I S  A  R E WA R D I N G WAY O F  LI F E ,  and in many ways a very healthy one.

Yet each year, thousands of men and women in the United States are injured or made ill

by hazards encountered in routine farming activities. Children living on or around farms

are also at risk. Research focused on the identification of modifiable risk factors and on

the development of effective interventions may minimize the loss of life or health in the

agricultural workplace. Regulations and enforcement activities designed to reduce illness

and injury in agriculture can sometimes be controversial, but there is general agreement

that sound scientific knowledge is essential in preventing disease and improving our

quality of life.

In the late 1980s, a broad coalition of private sector and professional groups joined

together to discuss the very serious health and safety issues facing American agriculture.

The resulting document, Agriculture at Risk: A Report to the Nation, made a persuasive case

that health and safety needed to be addressed systematically in farming communities

across the nation. In 1989, the US Congress directed the Centers for Disease Control

and Prevention and the National Institute for Occupational Safety and Health (NIOSH)

to create new programs that focused on the prevention of illness and injury in agricul-

ture. NIOSH, in turn, created a network of regional centers for research and education in

agricultural safety and health. The Pacific Northwest Agricultural Safety and Health

Center was established in 1996 as a regional resource for research and education in

farming, fishing, and forestry. Its purpose is to assist producers, workers, health profes-

sionals, and government agencies in the identification of hazards, and the implementa-

tion of practical solutions that will prevent or reduce workplace injury and illness rates.

The Occupational Research Agenda for Northwest Farming, described in the

following pages, is the result of a process that involved key stakeholders throughout the

region. We hope this document will serve as a useful guide for anyone concerned with

farming health and safety in the Northwest. The Agenda can improve the use of existing

resources by focusing our efforts in areas that can be effectively addressed by research.

We thank all of the participants in our telephone interviews and in the subsequent Farm

Summit, held in Portland in Spring 1998. We look forward to continued collaborations

and partnerships aimed at investigating and solving the most pressing health and safety

problems in our region’s farming communities.

—Richard Fenske, PhD, MPH, Director

i
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AB O U T T H E OC C U PAT I O N A L

RE S E A R C H AG E N DA F O R NW FA R M I N G

What is the Occupational Research Agenda for Northwest Farming ?

The Occupational Research Agenda for Northwest Farming identifies health and safety
research priorities for farming in Idaho, Oregon, and Washington.  The Agenda process
elicited the views of producers, labor, health care professionals, academicians, public
agency officials, and others familiar with the region’s farming health and safety issues.
The Agenda focuses on areas where research can make a difference in reducing disease
and injury among farm operators, farm workers, and their families.

How can research make a difference in farm health and safety?

Research is the systematic application of scientific principles to answer well-defined
questions.  It normally involves development of a study design, and the collection and
analysis of data.  When there is a lack of basic knowledge about injuries or illness,
research efforts are aimed at a new understanding of causes.  Why are disease rates higher
for one occupation than for another?  Why do workers in a particular industry develop
serious lower back problems?  Why do certain workers get sick or injured when others do
not?  What level of pesticide exposure is a public health concern?  What causes skin
disease in farming?  When we have a clear understanding of why illnesses and injuries
occur, research can also be helpful in testing solutions.  Does a new work practice
designed to reduce back stress really reduce injury rates and time lost from work?  Do
new regulations produce changes that improve health and safety?  Does new protective
clothing or worker training reduce pesticide exposure or dermatitis?  The systematic
evaluation of interventions has become an important part of public health research, and
is particularly valuable in farming.

How was the Agenda developed?

The Agenda was initiated by the Pacific Northwest Agricultural Safety and Health Center
(PNASH), one of nine regional centers in the United States charged with improving
health and safety in farming communities.  The agenda process was modeled on the
successful National Occupational Research Agenda (NORA) that was developed by the
National Institute for Occupational Safety and Health (NIOSH).  Our own process was
guided by the following goals:

■ Examine the issues of farm health and safety in our region, including technical,
social, and economic dimensions.

■ Involve a diverse group of stakeholders in identifying issues that can be addressed by
occupational safety and health research.

■ Establish a priority list, or agenda, of occupational safety and health research topics
relevant to Northwest farming.

■ Provide a continuing forum for discussion of key health and safety issues for the
region.



2

PNASH staff conducted more than 100 telephone interviews between November
1997 and February 1998 to learn the views of farm owners, cooperative extension agents,
health care providers, labor representatives, academicians, government agency officials,
and others familiar with health and safety issues in the region.  In March of 1998 we
sponsored a day-long conference (Farm Summit) attended by 30 representatives of the
region’s agricultural health and safety community.  The results of the telephone inter-
views and discussions at the Farm Summit are the foundation of the Occupational
Research Agenda for Northwest Farming.  We have worked hard to ensure that the
Agenda reflects the careful thought and effort that each individual contributed to the
process.

What priorities has the Agenda identified for Northwest farming?

Upon reviewing the results of the telephone interviews and Farm Summit, PNASH staff
identified 12 research priorities which fell within the three major categories used by
NIOSH in its NORA process.  The priority areas are not ranked.  Each is deserving of
increased research efforts to improve farm health and safety in our region.

CAT E G O RY PR I O R I T Y RE S E A R C H AR E A S

DISEASE & INJURY Musculoskeletal Disorders
Respiratory Disease
Skin Disease
Traumatic Injuries

WORK ENVIRONMENT Chemical Exposures
& WORKFORCE Special Populations at Risk

Social and Economic Foundations of Workplace Safety
Risk Communication Barriers

RESEARCH TOOLS Diagnostic Approaches
& APPROACHES Hazard Control Technology

Intervention Effectiveness
Surveillance Research Methods

How will the Agenda be used?

We hope that the Agenda will serve as a useful guide to anyone concerned with farming
health and safety in the Northwest. This document has been distributed to all telephone
interview and Farm Summit participants, and is available to the public.  The Agenda will
be particularly useful for researchers throughout the region, as it focuses attention on
issues where research can make a difference in reducing disease and injury, and provides
specific suggestions for research activities.  We hope that regional policymakers will also
find the Agenda valuable in their efforts to effectively allocate existing and new resources.
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PNASH will use the Agenda to direct resources to relevant research and education
activities.  For example, we currently sponsor a pilot project program that provides initial
funding for new projects in agricultural health and safety.  The Agenda will serve as an
important tool to encourage pilot project applicants to consider research in specific areas
of need.  We support graduate students who can use the Agenda as a valuable source of
project ideas.  The Agenda will also guide future planning of our continuing education
courses and outreach efforts.

Why is the Agenda important?

Agricultural work places high demands on the men, women, and children whose liveli-
hood depends on farming. This industry is affected by many external factors that are
beyond the control of the individual producer or worker. These include weather, national
and global market changes, technological changes, labor supply, and government
regulation. Farmers, farm workers, and their families are also subject to a variety of
workplace hazards that result in illness and injury, most of which are preventable.

The systematic study of health and safety hazards in farming communities has
emerged as a new and important public health field.  Farming has high rates of fatal and
nonfatal injuries and a high prevalence of certain work-related diseases when compared
with other occupations.  There is an extraordinary opportunity for well-focused research
and education programs to improve farm health and safety while maintaining a produc-
tive industry.

How can I be involved in farm health and safety research and education?

We hope that the distribution of the Agenda marks the beginning of a process that
stimulates new thinking and efforts in the area of farm health and safety.  PNASH can
serve to facilitate these efforts, and to provide linkages across the region.  Please contact
us and we will be happy to work with you to find common interests and new resources
to prevent disease and injury in our region’s farming industries.
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IN T R O D U CT I O N

TH E NO RT H W E S T,  S P E C I F I CA LLY IDA H O, OR E G O N, A N D WA S H I N G TO N,

is one of the most productive and diverse agricultural regions in the United States. The

efforts of the region’s farmers, farm workers, and their families contribute significantly

to the local and national economy. Yet planting, management, and harvesting of crops

place these groups at risk for a variety of health and safety hazards.

The occupations experiencing the highest numbers and rates of fatal occupational

injuries in the Northwest are farming, fishing, and forestry.  Agricultural work is charac-

terized by a high risk of fatal traumatic injury and greater than average risk of nonfatal

traumatic injury, cumulative trauma (noise and vibration exposure), respiratory, and

dermatological conditions. In Washington state, workers’ compensation claims data

indicate that agricultural workers are at greater risk of fatal and nonfatal injury, systemic

poisoning, and dermatitis than are nonagricultural workers. These conditions affect

workers’ daily living and life expectancy and are highly costly to the regional economies.

Between 1988 and 1994, 145,908 workers’ compensation claims for injury and illness

were filed by agricultural workers (excluding logging) with the Washington State Indus-

trial Insurance Fund, a rate of 19.2 injuries and illnesses per 100 full-time equivalent

(FTE) workers. The costs of these claims totaled more than $450 million, averaging

$3,129 per claim. This translates to $600 paid in workers’ compensation benefits for

every full-time agricultural worker each year.1

In Oregon and Idaho, workers’ compensation claims filed in 1997 for agriculture

and forestry ranked eighth and ninth respectively. In Idaho, the highest number (18) of

job-related fatalities reached in 1997 was in farming, fishing, and forestry. Ten of these

fatalities occurred in farming. This is the highest number in a single occupation follow-

ing transportation and material moving occupations, for each of which 12 job-related

deaths were reported.2

In Oregon, agricultural workers’ claims ranked tenth with 3.4% of workers’ compen-

sation claims filed in 1997.3 Of the claims submitted by agricultural, forestry, and fishing

workers, farm workers submitted the highest number of claims at 36.2%. For these three

occupations, the average cost per claim closed in FY 1997 included $5,087 in medical

costs, $2,671 in time loss costs, and $2,009 in permanent partial disability costs for a

total of $9,767. Average time lost was 106 days. For 1997, the incidence rate per 100

full-time workers in agriculture, forestry, and fishing was 8.7 total cases and 3.8 lost

workday cases.4
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Between 1993 and 1997, the highest fatality rates per year per 100,000 for Oregon

occurred in agriculture, forestry,  and fishing, following only construction. There were 81

fatalities among Oregon’s farming, forestry, and fishing workforce between 1993 and

1997 making these occupations the second most dangerous. Of this total, 32 were job-

related farmer and farm worker deaths.5

Efforts to decrease health and safety hazards in farming at the federal, state, and

local levels are complicated by the diversity of tasks, worker populations, and geographi-

cal demands inherent to the region. For example, the diverse agricultural economy of the

Northwest requires a large, but fluctuating, labor force. The size of the labor force is

largely determined by the season, with migrant and seasonal labor comprising a substan-

tial proportion of the labor force. The cultivation and harvesting of many of the major

crops in the Northwest, such as tree fruit, berries, hops, grapes, and forest products, are

not amenable to mechanization. These crops are labor intensive, with the size of the

worker population determined by the seasonal needs of the agricultural products. For

example, in Washington state in 1997, the seasonal worker population fluctuated from a

low of 14,300 in January, to a high of 65,100 in July when apple thinning and several

harvests were underway. The population dipped to 47,700 in August, but rose again in

October to 61,600 with the apple harvest. This seasonal labor force is comprised largely

of persons of Hispanic origin with at least one dependent.6

In addition, unlike most other industries, children make up a sizable proportion of

the agricultural workforce. These children suffer injuries when engaged in farming, and

the injuries that are reported are often severe. Minors under the age of 15 employed on

farms in Washington state were overrepresented in the number of claims filed by all

minors.7 Furthermore, 26% of claims filed by minors employed in agriculture were for

serious injuries, compared with 16% for all other occupations. In Oregon, the agricul-

tural sector accounted for 12% of compensable claims for workers age 17 and under with

85% of young injured agricultural workers employed as farm laborers between 1986 and

1995. During this time period, 80 disability claims were accepted for agriculture workers

aged 8 to 14.8 According to the Oregon Census of Fatal Occupational Injuries, the

youngest worker fatality in the state for 1997 was the death of a 16-year-old farm worker

who fell from a cliff.9

Setting priorities for health and safety research and education in Northwest farming

is a challenging task in light of the many types of agricultural production and the

diversity of the workforce. However, many of the occupational diseases, injuries, and

hazardous working conditions in this region’s farming industry are similar to those

identified in other regions and nationwide. In our efforts to develop priorities, we turned

to a process recently implemented on the national level.
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TH E NORA PR O C E S S

The National Institute for Occupational Safety and Health (NIOSH) is a federal agency

within the Centers for Disease Control and Prevention, and serves as the nation’s primary

research organization for occupational health and safety. NIOSH created a new process

in 1996, the National Occupational Research Agenda (NORA), to better identify and

prioritize significant health and safety hazards for research and public policy purposes. This

Agenda process encompasses input from representatives of scientific, corporate, labor,

and health care organizations. In the first phase, NIOSH compiled the results of com-

mittee meetings, public gatherings, and written comments to develop and refine the

21 research priorities  (Table 1).

The criteria employed to guide the evaluation and selection of possible NIOSH

NORA topics included some or all of the following:

■ Seriousness of the hazard based on death, injury, disease, disability,

and economic impact

■ Number of workers exposed or magnitude of risk

■ Potential for risk reduction

■ Expected trend in importance of the research area

■ Sufficiency of existing research

■ Probability that research will make a difference

The NORA process has proven very successful, and serves as a model of broad

stakeholder influence in priority setting. Most recently, the second phase of the process

has encouraged the National Institutes for Health and other federal agencies to join

NIOSH in sponsoring a number of focused research programs directly relevant to

workplace health and safety.

PA C I F I C NW AG R I C U LT U R A L SA F E T Y & HE A LT H CE N T E R

An early aim of the Pacific Northwest Agricultural Safety and Health Center (PNASH) is

to identify and prioritize health and safety hazards in the region. Starting with farming,

we turned to the NORA process for guidance. Our process, like NORA, was designed to

elicit the perspectives of producers, labor, health care professionals, academicians, public

agency officials, and others familiar with the region’s farming health and safety issues.

We hoped to find common ground among these groups in the identification of signifi-

cant hazards, for which new research could make a difference at a regional level. The

following discussion summarizes the process used to create an occupational research

agenda relevant to Northwest farming.
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Table 1. NIOSH NORA Priority Research Areas

CAT E G O RY PR I O R I T Y RE S E A R C H AR E A S

DISEASE & INJURY Allergic and Irritant Dermatitis
Asthma and Chronic Obstructive Pulmonary Disease
Fertility and Pregnancy Abnormalities
Hearing Loss
Infectious Diseases
Low Back Disorders
Musculoskeletal Disorders of the Upper Extremities
Traumatic Injuries

WORK ENVIRONMENT Emerging Technologies
& WORKFORCE Indoor Environment

Mixed Exposures
Organization of Work
Special Populations at Risk

RESEARCH TOOLS Cancer Research Methods
& APPROACHES Control Technology and Personal Protective Equipment

Exposure Assessment Methods
Health Services Research
Intervention Effectiveness Research
Risk Assessment Methods
Social & Economic Consequences of Workplace Illness & Injury
Surveillance Research Methods

SETTI N G A RE SEARC H AGE N DA F OR NORTHWEST FARM I N G

The Occupational Research Agenda for Northwest Farming is a multi-phase process, the

first phase of which culminated in the Farm Summit. PNASH staff began planning the

Agenda process in July 1997. The aims included:

■ Obtain information on health and safety concerns in regional farming, including

technical, social, and economic dimensions.

■ Involve stakeholders in identifying issues that could be addressed by occupational

safety and health research.

■ Establish a priority list, or agenda, of occupational safety and health research topics

relevant to Northwest farming.

■ Assemble a technical advisory panel for PNASH.

Staff identified and contacted a wide range of individuals throughout the region who

had farming health and safety experience. Included in this group were representatives of
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producers, labor, academic institutions, public agencies, health care organizations, child

advocacy groups, insurance agencies, pesticide applicator associations, and farm machin-

ery dealerships. Participants were not presented with a preselected group of research

categories, but were encouraged to identify agricultural health and safety concerns and

corresponding research opportunities without limits on content.

PNASH staff members conducted telephone interviews with 116 constituents

between November 1997 and February 1998 (Appendix 2). The telephone interview

consisted of eight questions. Respondents were first asked to name the most significant

agricultural health and safety hazards in the region. They were then asked to state

which of those hazards were most serious in terms of people injured and seriousness of

risk. The interview also included questions about types of research, training, and other

interventions that would identify and help reduce the risks, as well as sources of health

and safety information. In addition, each respondent was asked for suggestions of other

individuals to question and the majority of those people were contacted and interviewed.

TH E FA R M SU M M I T

The selection of participants at the Farm Summit was shaped by PNASH’s aim to have

an equal representation of constituent groups from the Northwest. An invitation list was

compiled from individuals recommended during the telephone interviews and sugges-

tions of PNASH researchers and staff. Of the 38 people invited to the Farm Summit, 30

attended the event—eight academicians, nine public agency officials, two labor represen-

tatives, four producers, three child health and safety advocates (who were also farm

owners), one health care professional, and three private consultants (Appendix 3).

It was emphasized during the Farm Summit that the aim was to develop a research

agenda for the region, not specifically for PNASH. The Farm Summit was led by

professional facilitators from the University of Washington Programs for Healthy

Communities. PNASH staff provided support services and group facilitation.

The day-long workshop consisted of both plenary and break-out sessions. In the

morning session, participants attended small groups divided into constituencies (pro-

ducer, labor, public agency, academic institution, and child advocacy). Because many

Farm Summit attendees have multiple roles in the agricultural community (e.g., a

producer who is also involved in child safety and health), participants were encouraged

to select their own groups. In the morning session, constituency groups developed a list

of the priority safety and health problems in farming. Participants also recommended

individuals to serve on a technical advisory panel for PNASH.
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Each group submitted a priority list of health and safety hazards to the facilitators at

the end of the first break-out meeting. At the conclusion of the morning session, all

attendees convened to report the most significant problems selected by their group as

well as nominations of members to an advisory panel. A list of the 21 recommended

problems was presented to the full group. Each participant was provided with five votes

to prioritize the problems that are the most significant to the region’s farming communi-

ties. After the voting process was complete, the top nine safety and health problems from

the full list were selected for further discussion in the afternoon session.

When participants reconvened, constituency-mixed small groups were assembled to

discuss the nine problem areas identified in the morning. Participants in these small

groups were asked to develop solutions and research opportunities for the priority issues.

The results of the afternoon session were shared with all participants at the conclusion of

the Farm Summit.

The information gathered in the telephone interviews and Farm Summit was

combined to determine the region’s agricultural safety and health research priorities.

Upon review of these topics, it became apparent to PNASH staff that the NIOSH

NORA categories provided an excellent starting point to organize the results. The

following summary discusses the selection of these research priorities in more detail.

RE S E A R C H PR I O R I T Y AR E A S F O R NO RT H W E S T FA R M I N G

Twelve research priorities for the Occupational Research Agenda for Northwest Farming

were selected based on the telephone interviews and Farm Summit results. The three

major NIOSH NORA categories, Disease and Injury, Work Environment and Work Force,

and Research Tools and Approaches, were retained as a useful framework for organizing

the priorities. Each category included four research priorities, as presented in Table 2.

The first category, Disease and Injury, included Musculoskeletal Disorders, Respira-

tory Disease, Skin Disease, and Traumatic Injuries as research priority areas. The second

category, Work Environment and Work Force, included Chemical Exposures, Risk

Communication Barriers, Social and Economic Foundations of Workplace Safety, and

Special Populations at Risk. The third category, Research Tools and Approaches, included

Diagnostic Approaches, Hazard Control Technology, Intervention Effectiveness, and

Surveillance Research Methods.

The Occupational Research Agenda for Northwest Farming priorities are not

ranked. However, certain topics surfaced more frequently in the telephone interviews

and Farm Summit discussions. These included Traumatic Injuries, Special Populations
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Table 2.  Occupational Research Agenda for NW Farming: Priority Research Areas

CAT E G O RY PR I O R I T Y RE S E A R C H AR E A S

DISEASE & INJURY Musculoskeletal Disorders
Respiratory Disease
Skin Disease
Traumatic Injuries

WORK ENVIRONMENT Chemical Exposures
& WORKFORCE Special Populations at Risk

Social & Economic Foundations of Workplace Safety
Risk Communication Barriers

RESEARCH TOOLS Diagnostic Approaches
& APPROACHES Hazard Control Technology

Intervention Effectiveness
Surveillance Research Methods

at Risk, Chemical Exposures, and Intervention Effectiveness. The remainder of this

document provides a brief overview of the 12 research priorities. Each overview reviews

the importance of the priority to Northwest agriculture, and presents examples of

research ideas provided by telephone interview respondents and Farm Summit attendees.

We have also included a limited list of resources for additional information.

AD D I T I O N A L IN F O R M AT I O N

The National Coalition for Agricultural Safety and Health. Agriculture at Risk: A Report to
the Nation, Third Edition, May 1989.

National Safety Council. Accident Facts. 1998 edition. Itaca, IL: National Safety Council,
1998.

Rosenstock L, Olenec C, Wagner G. “The National Occupational Research Agenda: A
Model of Broad Stakeholder Input into Priority Setting.” Am J Public Health;
88:353-356 (1998).

US NIOSH. National Occupational Research Agenda. Washington, DC: National
Institute for Occupational Safety and Health, 1996.

Deep-South Agricultural Health and Safety Center homepage:
http://hsc.usf.edu/publichealth/eoh/agcenter/

Eastern Washington University Center for Farm Health and Safety homepage:
http://www.farm.ewu.edu/

Great Plains Center for Agricultural Health homepage:
http://www.public-health.uiowa.edu/gpcah/



12

High Plains Intermountain Center for Agricultural Health and Safety homepage:
http://www.bernardino.colostate.edu/hicahs/

Midwest Center for Agricultural Disease and Injury Research, Education and Prevention
homepage: http://www.marshfieldclinic.org/nfmc/projects/default.htm

National Institute for Occupational Safety and Health National Occupational Research
Agenda homepage: http://www.cdc.gov/niosh/nora.html

National Institute for Occupational Safety and Health Regional Agricultural Safety and
Health Center homepage: http://www.cdc.gov/niosh/agctrhom.html

Northeast Center for Agricultural and Occupational Health homepage:
http://www.bassetthealthcare.org/nycamh/index.html#NIOSH

Pacific Northwest Agricultural Safety and Health Center homepage: http://
depts.washington.edu/pnash

Southwest Center for Agricultural Health, Injury Prevention and Education homepage:
http://swcenter.uthct.edu/

University of California Davis Agricultural Health and Safety Center homepage: http://
agcenter.ucdavis.edu/agcenter/
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PRIORITY RESEARCH AREAS FOR NW FARMING

D I S E A S E  &  I N J U R Y

MUSCULOSKELETAL DISORDERS

RESPIRATORY DISEASE

SKIN DISEASE

TRAUMATIC INJURIES

WORK ENVIRONMENT & WORKFORCE

CHEMICAL EXPOSURES

SPECIAL POPULATIONS AT RISK

SOCIAL & ECONOMIC FOUNDATIONS OF WORKPLACE SAFETY

RISK COMMUNICATION BARRIERS

RESEARCH TOOLS & APPROACHES

HAZARD CONTROL TECHNOLOGY

DIAGNOSTIC APPROACHES

INTERVENTION EFFECTIVENESS

SURVEILLANCE RESEARCH METHODS
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D I S E A S E  &  I N J U R Y

MU S C U LO S K E LE TA L DI S O R D E R S

RE S P I R ATO RY DI S E A S E

SK I N DI S E A S E

TR AU M AT I C IN J U R I E S

TH E M A J O R I T Y  O F TO P I C S raised during telephone interviews and at the Farm

Summit fell into the category of Disease and Injury, with certain issues emerging as the

most commonly mentioned research priorities.

 Both Farm Summit and telephone respondents mentioned problems that fit into the

subtopic, Musculoskeletal Disorders. Issues included back injuries, and stresses and

strains with lifting and repetitive motion as possible causes. Asthma and pulmonary

problems were concerns under the subcategory Respiratory Disease. Telephone interview

respondents listed potential causes of Respiratory Disease as exposure to dust, silica,

diesel exhaust, and matter from field burning. Both groups of respondents identified

Skin Disease as an important subtopic for further research. Included among their

concerns were dermatitis, exposure to poison oak, and insufficient protection against the

sun. Traumatic Injuries encompassed the most frequently mentioned concern of tele-

phone respondents and Farm Summit participants. The injuries identified were falls,

slips, trips, and cuts. Causes included tractor rollovers, improper operation of machinery,

livestock, and ladders.
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IM P O RTA N C E

Low back disorders are among the most serious
and costly types of musculoskeletal disorders
in the workplace. It is estimated that claims
associated with back pain cost more than twice
the average compensable claim. Yet in many
industries, including farming, workers are asked
to carry out assignments that require high-risk
activities. A similar pattern is seen for muscu-
loskeletal disorders of the upper extremities,
where the cumulative effects of repeated trauma
are particularly important. Many of these
disorders can be prevented through proper
design of the work environment, redesign of
tools, and appropriate worker training.

In Northwest farming, occupational
activities that may contribute to these disor-
ders include heavy lifting, carrying, forward
bending, kneeling, and excessively fast-paced
work. National health surveys conducted in
the 1980s documented that farm workers have

MUSCULOSKELETAL

DISORDERS

Work-related musculoskeletal disorders of the upper extremities and the low back are common and

costly. Workers’ compensation costs undoubtedly underestimate the actual magnitude of these disor-

ders. The causes for such disorders are complex. Existing scientific evidence identifies some work

activities and awkward postures as significant contributors to the problem. The prevalence of back

injuries among agricultural workers appears high in the region. Tasks that require lifting or repetitive

motion are of particular concern in Northwest farming. Interventions should be based on current

scientific knowledge, but new research efforts are needed to characterize exposure, understand basic

pathophysiologic mechanisms, and assure that these work-related disorders are successfully prevented

and treated.

[NIOSH NORA: Lower Back Disorders, Musculoskeletal Disorders of the Upper Extremities]

a higher prevalence of arthritis than do white
collar, blue collar, service, or all workers
combined. Also, musculoskeletal conditions
are the most commonly reported ailments
among farmers and farm managers. According
to the Oregon Characteristics of Work Injuries
and Illnesses for 1997, the most frequent types
of injuries and illnesses among agriculture,
forestry, and fishing workers are sprains and
strains (36.2%).10 The highest rate of disabling
claims by occupation in Oregon in 1996 for
agricultural workers were for sprains, strains,
and tears. Claims for these injuries were almost
four times the amount of claims for other
injuries, such as dislocation, fracture, amputa-
tion, cuts, bruises, and burns, among others.11

Farm Summit and telephone interview
participants identified lifting, repetitive
motion, and shouldering the weight of bags
during picking tasks as problems in this region.
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RESEARCH OPPORTUNITIES

■ Improve tool design with an emphasis on
the relationship between anthropomorphy
and work and variations among gender
and age groups

■ Review agricultural ergonomic research
conducted in other countries

■ Examine successful agriculture design
solutions (e.g., Easter Seals, Hood River
ladder redesign project, Oregon OSHA
worksite)

■ Develop injury prevention methods,
including greater mechanization of
harvesting methods and job rotation

■ Understand the primary causes of sprains
and strains

■ Evaluate existing interventions
■ Identify alternatives to high-risk work

practices
■ Improve training in safer work practices
■ Involve workers in identifying work

practices that could lead to musculoskel-
etal disorders

ADDITIONAL INFORMATION

Andersson GBJ, Fine LJ, Silverstein BA.
Musculoskeletal disorders. In: Occupa-
tional Health (Levy B, Wegma D, eds).
Boston: Little, Brown and Co., 1995.
pp. 455–489.

Silverstein B, Kalat J. Work-Related Disorders
of the Back and Upper Extremity in
Washington State, 1989–1996. Technical
Report 40-1-1997. Olympia, WA: Depart-
ment of Labor and Industries, 1998.
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RESPIRATORY

DISEASE

Occupationally related airway diseases, including asthma and chronic obstructive pulmonary disease

(COPD), are of concern in Northwest farming, and are of major public health importance. Nearly

30% of COPD and adult asthma nationwide may be attributable to occupational exposures.

Research is needed to: clarify prevalence, risk factors, and exposure-disease relationships; refine

techniques for monitoring worker health and the job environment; and develop effective and practical

means for preventing work-related airway diseases in at-risk workers.

[NIOSH NORA: Asthma and Chronic Obstructive Pulmonary Disease]

IM P O RTA N C E

Over the past two decades, the prevalence and
mortality rates for asthma have been increasing
in the United States. In Washington state,
asthma deaths increased from 1980 to 1989.12

Consistent with national trends, asthma is also
a significant problem in Oregon.13 One quarter
to one-third of these cases are probably linked
to occupational risk factors. Asthma and
bronchitis have been carefully studied in only
a few agricultural occupations, such as animal
confinement workers. Grain farmers have been
found to be at increased risk for broncho-
spastic disease. Some pesticides have been
linked to asthma, as have molds and airborne
organic dusts from plant decomposition and
microbial sources. Recent studies in California
suggest that symptoms of respiratory illness are
associated with duration of farm work and
certain hand-labor tasks.

Farm Summit participants and those
interviewed expressed general concern about
respiratory diseases among farmers, farm

workers, and the surrounding communities.
Pulmonary problems, work-related asthma,
and allergies were cited as priority farming
health hazards in the region. Participants
suggested that exposure to silica, dust, diesel
exhaust, and particulates and chemicals
resulting from field burning were important
causes of respiratory disease among the
region’s agricultural workers and communities.

RE S E A R C H OP P O RT U N I T I E S

■ Investigate the health effects and mecha-
nisms of respiratory disease

■ Characterize the prevalence of asthma in
farming communities

■ Evaluate the effects of dust and pesticides
on asthma

■ Determine the risk factors for asthma with
preventive measures as the end goal
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SKIN DISEASE

Contact with plants, animals, and some agricultural chemicals can produce allergic and irritant

dermatitis (contact dermatitis). Contact dermatitis is the most important cause of occupational skin

diseases nationally, and accounts for 15–20% of all reported occupational diseases. Research is needed

to better identify the prevalence and causes of this condition, and to improve exposure assessment and

diagnostic methods.

[NIOSH NORA: Allergic and Irritant Dermatitis]

IM P O RTA N C E

Occupational skin disorders are the most
commonly reported types of occupational
illnesses not resulting from acute or cumula-
tive trauma, with an estimated 64,200 cases
recorded in the 1995 Bureau of Labor Statistics
Annual Survey of Occupational Injuries and
Illness. Agriculture consistently demonstrates
the highest rate of occupational dermatitis
among the major industrial sectors. In Wash-
ington state, the high rates of skin disorders in
the agricultural industry prompted further
investigation by the Washington State Depart-
ment of Labor and Industries Safety and
Health Assessment and Research for Preven-
tion team. The overall rate for the industrial
category Agriculture, Forestry, and Fishing is
two claims per 1,000 FTE years. The highest
rate of skin disorders seen within agriculture is
in the fruits and tree nuts industry with a rate
of 2.7 claims per 1,000 FTE years. The major-
ity of workers filing claims had the occupa-
tional title of Farm Worker.14

Skin-related hazards in farming are
numerous, and include plant materials,
ultraviolet radiation, and chemicals—such as
fertilizers and pesticides. Frequent skin contact
with moisture, chemicals, friction, or dirt—
all of which are common in farming—have
each been previously associated with an
increased risk of hand eczema and contact
dermatitis.

Farm Summit and telephone interview
participants identified skin disease, specifically
dermatitis, as a significant health and safety
hazard in the region’s farming industry. Causes
of skin disease included exposure to the sun
and poison oak. One respondent noted that it
was common for farm workers with skin
disease to be diagnosed as having a rash, and
provided with topical steroids. This diagnosis
and treatment approach did not lead to
prevention, as the cause of the rash, either
allergic, contact, plant irritation, pesticide, or
fertilizer exposure, was not determined.
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RE S E A R C H OP P O RT U N I T I E S

■ Improve information dissemination about
protective clothing

■ Design better protective clothing
■ Develop more effective topical lotions to

prevent poison oak exposure
■ Develop surveillance systems to track the

prevalence of diseases such as skin cancer
and dermatitis

■ Develop a more accurate definition of
dermatitis and its etiologies as it relates to
agriculture

■ Design engineering innovations to reduce
the level of skin exposure

■ Conduct an epidemiologic study to
determine the extent of skin diseases in
the region’s farm labor community

■ Investigate ways to manage environmental
factors that affect the prevalence of skin
diseases, for example, weed control and
placement of hygiene stations

TR A I N I N G OP P O RT U N I T I E S

■ Develop methods and curriculum to
better educate medical personnel regard-
ing occupational skin disease specific to
agricultural workers

■ Improve medical protocols for the
treatment of agricultural-related skin
disease

■ Train workers in the prevention of skin
diseases, for example, the benefits of using
hygiene stations located at the work site

■ Educate farmers and farm workers in plant
recognition
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TRAUMATIC

INJURIES

Injury takes a huge toll in many US workplaces, including farms. Multiple factors contribute to

traumatic injuries, such as the characteristics of the workforce, job design, work organization, econom-

ics, and other social factors. Fatalities and traumatic injuries resulting from human contact with

machinery, livestock, equipment, and electricity are common in farming. Overexertion, stress, fatigue,

lack of training, and operator attitude can all serve as precursors for incidents. Research should focus

on leading causes and high-risk groups. Development of effective interventions may require collabora-

tion among different academic disciplines and cooperation among many organizations.

[NIOSH NORA: Traumatic Injuries]

IM P O RTA N C E

More than 77,000 US workers died as a result
of work-related injuries from 1980 through
1992. This represents a rate of 16 fatal injuries
each day. Agriculture, mining, construction,
and transportation are the four industries with
the highest occupational fatality rates. A major
cause of death within agriculture is machine-
related incidents. Nonfatal injuries are also
common in agriculture and, in many in-
stances, result in lost work time and expensive
medical treatment. Washington state recorded
more than 10,000 compensable claims from
1991–1994, or an average of more than 2,500
claims per year. The total cost of work-related
injuries and fatalities for all industries is
estimated to be greater than $121 billion
annually. Costs associated with agriculture are
a significant contributor to this total.

In 1997, fractures, multiple injuries and
cuts, lacerations, and punctures represented

three of the four most frequently accepted
disabling claim categories reported in Oregon.
According to Oregon’s Workers’ Compensa-
tion Claim Characteristics for 1996, 23% of
claims for those working in agriculture,
forestry, and fishing resulted from falls and
22% occurred when objects struck workers. A
large number of the claims were for lacerations
(10%) and contusions (6%); and because of the
above-average percentage of falls, there were
numerous fractures (11% of the Division’s
claims).15

Between 1979 and 1997, in Idaho, the
most frequent cause for fatalities among
agricultural workers was due to machinery.
Tractors were the most frequently reported
cause of all fatalities (47%), followed by
general machinery (12%) and trucks (10%).
Overturns resulted in the highest number of
deaths among tractor fatalities (44%). Tractors
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were also a leading cause of fatal incidents
among children under 18. Additional causes of
fatalities during these years were contact with
livestock, primarily horses, and irrigation.16

Traumatic injuries in the region’s farming
industry were the most frequently identified
hazards in the telephone interviews, and
represented a top priority for all of the
constituency groups at the Farm Summit.
Types of injuries included cuts, scrapes, slips,
and falls. The majority of respondents stated
that the leading cause was improper operation
of machinery, most often tractors. Other
traumatic incidents among the region’s farm
owners, operators, and workers were attributed
to livestock, ladders, and electricity. Stress and
fatigue were also noted as potential predisposi-
tions of farming-related injuries.

RE S E A R C H OP P O RT U N I T I E S

■ Identify the specific cause of traumatic
injury on the farm

■ Determine the severity of the injury by
types of work

■ Correlate incidents and operator stress
levels

■ Interview victims and determine the
circumstances that lead up to their injury,
then identify common causes

■ Evaluate injury prevention training and
retrofitting compliance
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TH E S U BTO P I C S in this category reflect hazards in the agricultural work environment,

the populations who make up the majority of the workforce, and factors, which may,

directly or indirectly, affect health and safety risks. Research is needed to understand the

complex interactions between traditional risk factors and the various social and

economic forces that operate in farming. The organization of work is increasingly

recognized as an important component in promoting health and safety, but insufficient

research is available to provide guidance to managers, producers, and employees.

Effective communication is essential to the successful implementation of workplace

changes designed to prevent injury and illness.

WOR K ENVI RON M ENT   &          WOR KF ORCE

CH E M I CA L EX P O S U R E S

SP E C I A L  PO P U L AT I O N S AT RI S K

SO C I A L  A N D EC O N O M I C

FO U N DAT I O N S O F WO R K P L A C E

HE A LT H A N D SA F E T Y

RI S K CO M M U N I CAT I O N BA R R I E R S
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CHEMICAL

EXPOSURES

Agricultural chemical exposure is common on most farms in the Northwest, affecting both producers

and farm workers. Most concerns have focused on pesticides, but exposure to fertilizers and air

contaminants, such as carbon monoxide and diesel exhaust, may also carry health risks. Chemical

exposures among children living on or near farms has also become a public health concern. Research is

needed to better characterize exposure pathways and levels, estimate acute and chronic health risks,

understand the effects of mixed chemical exposures, and design effective interventions to reduce

potentially harmful exposures. There is a clear need for worker training and risk communication that

is multilingual and culturally specific.

[NIOSH NORA: Mixed Exposures]

IM P O RTA N C E

Agricultural pesticide exposure has been a
concern among Northwest producers, workers,
and public health scientists for most of this
century. Early use of lead arsenate insecticides
in the tree fruit industry stimulated epidemio-
logical research on pesticide applicators in the
1930s. The introduction of organophosphate
insecticides and other modern pest control
products in the 1940s and 1950s led to
extensive workplace investigations designed to
prevent pesticide poisonings. This research
continues today, and the focus has expanded
to include the families of agricultural workers
and communities in farming regions. Periodic
illness outbreaks, such as the acute poisoning
of pesticide applicators by phosdrin, incidents
related to pesticide drift, and carbon monox-
ide poisoning inside packing houses, maintain
the public’s attention on farming as a hazard-
ous industry. The role of pesticides and other

agri-chemicals in producing chronic health
effects remains a complex field of study, and
the subject of much public debate. As one
university extension agent pointed out,
“Accidents make news and increase awareness,
but pesticides go unnoticed or unknown.
[Workers] don’t know [if] they have been
exposed or [are] handling [them] wrong, [they
become] sick later and don’t know the cause.”
Research can provide a better understanding of
the health hazards of these chemicals, which
can lead to new methods for educating
workers and the general public.

RE S E A R C H OP P O RT U N I T I E S

■ Improve chemical exposure monitoring
through baseline testing

■ Involve manufacturers in developing
systems and programs
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■ Research adverse reactions to chemicals
and gases in the agricultural industry and
the appropriate personal protective
equipment to guard against these exposures

■ Address exposure assessment, biological
markers, and general and long-term effects

■ Document the need for chemical exposure
awareness and the prevalence and specific
use of agri-chemicals

■ Explore engineering methods to reduce
hazards or eliminate them by the use of
less hazardous materials

■ Perform genetic research to develop
biological controls for insect and plant
disease to reduce the amount of chemical
handling and disposal

■ Identify chemical exposure data specific to
the Northwest region

■ Investigate the extent of pesticide expo-
sure from spray and drift

■ Research take-home exposures
■ Investigate cholinesterase levels
■ Assess the impact of using expiration dates

on agri-chemicals
■ Investigate poisoning outbreaks

TR A I N I N G OP P O RT U N I T I E S

■ Improve pesticide training
■ Conduct chemical safety training
■ Improve information dissemination

concerning high-risk behaviors
■ Employ stricter licensing requirements for

applicators and mixer loaders
■ Provide training on pesticide use

reduction
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Many types of people participate in Northwest farming. Occupational hazards are known to be

distributed differentially across populations, and workers with specific biological, social, or economic

characteristics are more likely to have increased risks of certain work-related diseases and injuries. Some

of these populations have been underserved in the past, such as migrant and seasonal workers and

children of agricultural families. Particular concerns in farming include exposure to chemicals, trau-

matic injuries, substandard housing, and lack of adequate training, education, and skills. Loss of

employment is a risk factor of special importance for the farm worker population. Research is needed to

define the nature and magnitude of risks for well-defined subgroups within the worker population, and

to develop appropriate intervention and communication strategies.

[NIOSH NORA: Special Populations at Risk]

SPECIAL

POPULATIONS

AT RISK

IM P O RTA N C E

Participants frequently mentioned concern
about the health and safety risks of special
populations in Northwest agriculture. Issues
related to migrant workers, Hispanics, and
children extended across many research
priority categories. For example, participants
noted the importance of exposure to pesti-
cides, and traumatic injury among children.

The needs and abilities of non-English
speaking workers were raised, and in a few cases
respondents specifically noted the importance
of training for non-English-speaking pesticide
workers. An extension agent noted that training
methods should be improved for migrant
workers. She stated that, in Idaho, migrant
workers were at increased risk for injuries be-
cause they were not properly trained to handle
equipment. In addition, because they were not

from the region, migratory workers may not be
aware of how best to maneuver farming
machinery over different types of terrain.

The Northwest relies on a large seasonal
and migratory worker population, primarily
Hispanic, for agricultural activities. Farm
workers in this region face a number of health
and safety issues, which are compounded by
low wages and the seasonal nature of agricul-
tural work. Due to the dangers inherent in
many agricultural jobs, farm workers are at risk
for cumulative trauma, musculoskeletal
problems, respiratory disease, dermatoses, and
noise-induced hearing loss. Farm workers and
their families are also at elevated risk for
chemical exposures. Lack of adequate housing
and sanitation facilities may exacerbate these
health and safety problems.
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Children who live on or near farms are also at risk.
It is estimated that 300 children and adolescents die each
year from farm injuries in the US, and that 23,500 suffer
nonfatal trauma. A recent National Academy of Sciences
report on the health and safety implications of child
labor recommended that “current distinctions between
hazardous orders [regulations] in agriculture and
nonagricultural industries should be eliminated from
child labor laws.” A broad coalition on childhood
agricultural injuries has successfully raised this issue at
the national level, and Congress recently appropriated
funds to NIOSH for research and intervention aimed at
injury prevention.

Children suffer injuries when performing agricul-
tural work, and these injuries are often severe. Minors
under the age of 15 employed on farms in Washington
state were overrepresented in the number of claims filed
by all minors.17 Reports from Oregon also reflect the
dangerous nature of agriculture for children and youth
as workers or bystanders on the farm. Between 1986 and
1995, agriculture ranked third, following retail and the
service industry, in accepted disabling claims for workers
aged 17 and under.18 Surveillance mechanisms for
certain injuries are inadequate as children working on
family farms and as short-term laborers may not be
covered under workers’ compensation.

RE S E A R C H OP P O RT U N I T I E S

■ Investigate compliance with child labor laws
■ Research children’s susceptibility to chemical

exposures
■ Study the effectiveness of disseminating informa-

tion through Hispanic media
■ Characterize the hazards of migrant labor
■ Investigate the incidence of child injury

TR A I N I N G OP P O RT U N I T I E S

■ Develop effective farming health and safety teach-
ing tools for children with auditory, tactile, and
visual materials and bring safe equipment operation
instruction into junior high and high school
classrooms

■ Employ multilingual and culturally specific training
methods through theater and non-formal education
techniques to reach a non-English speaking audience
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SOCIAL AND ECONOMIC

FOUNDATIONS OF

WORKPLACE

HEALTH AND SAFETY

Health protection in the workplace includes the provision of basic public health services, such as sound

nutrition, clean water, adequate and safe housing, and access to health care. For some farm workers,

however, the existence of these basic services cannot be taken for granted. Additional social and

economic aspects of farm worker life that affect health include lack of sanitary facilities, poor prenatal

care, lack of day-care facilities, and alcohol and drug use. Concerns for producers include economic

pressure on farmers, production stress, fatigue induced by a mix of factors including short growing

seasons, and fluctuating markets.

[NIOSH NORA: Not included in the NORA document]

IM P O RTA N C E

Workplace health and safety issues in farming
are inextricably linked to broader social and
economic factors, particularly for farm workers.
A recent study conducted by the California
Research Bureau for that state’s legislature
identified ethnic diversity, low income,
housing, sanitation, health care access, and
education as key aspects of farm worker health.
The report compared farm work with the other
major occupational categories in the state, and
noted that farming had the highest percentage
of workers living below the poverty line, work-
ing the longest hours, and having the lowest
proportion of health insurance coverage, and
the lowest educational level. The report also
included data on the implementation of the
1986 OSHA Sanitation Standard, indicating
that about 60% of farms surveyed in California
were out of compliance with the standard.19

In the Northwest, there has been recent

focus on farm-worker housing and field
sanitation, and several initiatives are underway
to improve these basic needs. The US EPA
Worker Protection Standard is now in effect,
and is leading to more diligent efforts to
reduce pesticide exposures. Research is needed
to evaluate these efforts, and to identify
effective means of improving public health
services in rural communities.

Among farm operators, economic uncer-
tainty and long working hours can produce
stress. Stress has long been considered a “fact
of life” in farming communities, but has more
recently been recognized as an important risk
factor for injuries and chronic diseases. New
research has helped define the various compo-
nents of farm stress, allowing the design of
interventions. Further efforts in this area are
likely to improve the quality of life for farmers
and reduce the risks of injury and illness.
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RE S E A R C H OP P O RT U N I T I E S

■ Investigate the costs and benefits of safety
and health interventions

■ Study stresses of farming life among
farmers and farm families

■ Assess the variation in health status
among farm workers living in on- and off-
site housing

■ Investigate the impact of piece work vs.
hourly pay on safety and health

■ Determine the adequacy of day-care use in
the farm-worker community
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RISK

COMMUNICATION

BARRIERS

Many occupational and environmental health problems are characterized by substantial scientific

uncertainty. Our understanding of disease in humans may be derived from animal models, or the

duration and magnitude of exposures may not be well known. Under these circumstances, effective risk

communication is particularly challenging. Some of the barriers to risk communication in Northwest

farming include a lack of interest in health and safety issues among farmers and workers, and tension

between producers and employees. Government programs have not always been effective in reaching the

proper audiences, or in providing meaningful risk information to the community. Communication is

difficult with a non-English-speaking workforce and among those with minimal education. Research is

needed to better characterize these barriers, and to translate scientific discussions of risk into messages

relevant to farming communities.

[NIOSH NORA: Not included in the NORA document]

IM P O RTA N C E

Producers, workers, and the general public
receive many messages about health risks in
farming. Public and private interest groups,
government agencies, health-care providers,
and the media are all sources of information.
What information is essential? How can
conflicting messages be resolved? Research
over the past 15 years has demonstrated that
effective risk communication is an important
part of risk management, and without it even
the most detailed and exhaustive risk assess-
ments have little impact on public policy.

Participants in the Farm Summit and
those interviewed by telephone were support-
ive of identifying risk communication as a key
priority in farming. Most comments empha-
sized the problems with risk communication.

In some cases, relatively small risks seem to be
blown out of proportion, and communities
may be alarmed unnecessarily. On the other
hand, serious risks are often ignored either
because of economic concerns or due to a
sense of fatalism that can pervade farming and
rural communities.

It was agreed that further efforts were
needed to improve communication among
scientists, educators, the farm community, and
the general public about heath and safety
issues in agriculture. Language and cultural
and educational differences were identified as
potential barriers in the farm worker popula-
tion. Interpersonal relations were also viewed
as crucial to effective communication. Consis-
tent with evidence from numerous industries
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across the nation, participants raised concern
about the lack of communication, animosity
between employers and employees, and fear of
losing one’s job for reporting health and safety
violations.

Several extension agents noted the
farming labor community’s lack of interest in
agricultural health and safety information. A
producer commented that many farmers and
ranchers believe they know all about safety and
are, therefore, not interested in the topic. A
number of participants commented that the
importance of safety information didn’t seem
relevant until somebody close to them was
killed or injured.

Some participants provided recommenda-
tions to improve risk communication. The
information could be combined with topics of
greater interest to farmers, managers, and
labor, such as how to maintain, use, or make
equipment. The training should be provided at
the local level, as the intended audience wasn’t
willing to travel very far. Since time was
valuable and “people get tired of talkers,”
bulletins and reading materials sent to the
farmer’s home may have more of an effect
than sponsoring safety meetings. Radio
programs for migrant and seasonal labor
workers was noted as an effective medium. A
public agency representative recommended
videos or training that would include testimo-
nies of accident victims and their families.

RE S E A R C H OP P O RT U N I T I E S

■ Develop more effective training tech-
niques, bilingual teaching and informa-
tion, improved language training, and
incorporate cultural differences

■ Identify specific cultural differences and
how they affect perception of risk

■ Evaluate new teaching formats (such as
Foto Novelas)

■ Describe the farm worker population in
terms of different ethnicities and languages

■ Investigate the use of economic incentives
to increase the number of workers willing
to learn English

■ Explore the impact of solid research, case
studies, incentive programs, family
members, and agricultural organizations
on attitudes and behaviors

■ Investigate the economic benefits of safety
programs

■ Examine farm workers’ fears about
reporting incidents
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TH E F I N A L CAT E G O RY I N C LU D E S  F O U R S U BTO P I C S that address how occupa-

tional health and safety research can have a positive impact on farming. New production

techniques require novel methods for controlling exposure to physical and chemical

agents, and for reducing risk of injuries. The ability to provide accurate and timely

diagnosis plays an important role in the prevention of agricultural-related occupational

illnesses, and can help properly classify disease as work-related. Evaluation of the

strengths and weaknesses of interventions can provide valuable information for those

working in and serving the farming community. Finally, surveillance programs are a

cornerstone of public health practice in areas such as infectious disease control, but have

yet to be established systematically for diseases related to agriculture. Basic demographic,

incidence, and prevalence data are needed to inform research and intervention programs.

Creative effort will be needed to make such programs successful and cost-effective for

Northwest farming.

HA Z A R D CO N T R O L TE C H N O LO G Y

DI A G N O S T I C AP P R OA C H E S

IN T E RV E N T I O N EF F E CT I V E N E S S

SU RV E I L L A N C E RE S E A R C H ME T H O D S

R E S E A R C H  TO O L S  & A P P R O A C H E S
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HA Z A R D CO N T R O L

TE C H N O LO G Y

A variety of engineering, administrative, and worker protection techniques can be used to manage

health and safety hazards. These may include design changes to equipment, modifications to training

efforts, or the design and proper use of personal protective equipment. Important concerns in Northwest

farming include tractor rollover protection, mitigation of pesticide drift and applicator exposure,

chemical product substitution, and improved techniques for livestock management. Basic and applied

research is needed to identify, evaluate, and develop both health-effective and cost-effective control

strategies for specific hazards, and to assure their wide dissemination in the farming community.

[NIOSH NORA: Control Technology and Personal Protective Equipment]

IM P O RTA N C E

Workplace health and safety hazards are
normally mitigated by a hierarchy of control
techniques, with engineering controls, admin-
istrative controls, and personal protection
employed where appropriate. Engineering
controls offer an opportunity to design a
hazard out of the production process. The
replacement of a hazardous insecticide with a
less hazardous product, for example, can
reduce risk for many workers across an entire
industry. Technologies that reduce equipment
noise or minimize human contact with
hazardous chemicals can have an immediate
impact on illness rates. Guard devices on
equipment can prevent injuries and save lives.
Administrative controls focus on proper
management of the workplace. For instance,
some Farm Summit participants felt that
emphasis on wage-based labor rather than
piecework could prevent many serious injuries.

Finally, personal protective equipment, and
training in its proper maintenance and use, is
often the last resort for reducing hazardous
exposures. The use of chemical protective
gloves during pesticide handling is known to
be an effective means of reducing skin expo-
sure, but care must be taken to ensure that the
glove material is chemical-resistant and that
the gloves do not interfere with efficient work
practices.

Opportunities for research cited at the
Farm Summit and during telephone interviews
included personal protective equipment,
bioengineering, machinery design, livestock
management, and labor activities. Several
Farm Summit participants noted the high
number of accidents due to machinery,
particularly with respect to tractor rollovers.
The need for improved machinery design,
proper maintenance, and safe use of machin-
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ery and equipment was emphasized during
discussions. Recommended solutions included
installing rollover protection (ROPs) devices,
collaborating with manufacturers to develop
innovative designs, developing feedback loops
to manufacturers, and improving readability of
warning stickers.

Participants also noted the importance of
new training methods. Specific topics included
financial management for farmers, stress
management, consistent safety materials,
hazard recognition, translation of rules and
requirements into action, proper ways to
handle accident victims, and a safety and
health resource catalog for the Northwest.

A public agency official suggested a new
form of training for medical professionals. He
recommended using telemedicine for one-on-
one consultations with rural physicians. New
computer technologies could provide valuable
tools for rural medical practice and increased
occupational health and safety training of
primary care providers.

A private health and safety consultant also
suggested standardized training for farm
workers and managers. He said that uniform
training, similar to other industries, should be
available. This training should focus on good
practices and bring information to those
working in the agricultural field. He noted that
basic safety training that could apply to
various jobs would be a useful foundation.
Employers would know that workers had some
fundamental health and safety training.
Another training recommendation was to
bring the information directly to workers in
the field. One example was employing a
school bus equipped with audiovisual aids and
encouraging hands-on instruction.

RE S E A R C H OP P O RT U N I T I E S

■ Use computer simulations to design safer
agricultural machinery

■ Develop design standards
■ Assess existing solutions
■ Identify methods that encourage adoption

of existing agricultural safety solutions by
industry

■ Document hazards specific to commodity
groups
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DI A G N O S T I C

AP P R OA C H E S

Accurate and timely diagnosis of work-related illness and injury is essential for proper treatment.

Many diseases can be caused by a combination of workplace exposures, nonworkplace exposures, and

preexisting conditions. Research is needed to develop new methods of diagnosis, and to link diagnoses

with specific workplace exposures. Rural health care professionals need further training in this area,

particularly in the identification and treatment of dermatitis, heat stress, and pesticide exposure.

[NIOSH NORA: Not included in the NIOSH NORA document]

IM P O RTA N C E

Proper diagnosis of work-related illness and
injury in agriculture can be difficult for the
clinician. Many patients present with nonspe-
cific symptoms, such that a specific cause is
difficult to pinpoint. A disease may be the
result of preexisting conditions and of recent
exposure. Workers who have recently arrived
to the Northwest may not have medical
records for the clinician to review. And it is
often not possible for a diagnosis to be
informed by a detailed understanding of work
processes and workplace conditions. All of
these factors make accurate diagnosis ex-
tremely challenging. Many Farm Summit and
telephone interview participants recommended
further advancement in diagnostic approaches
in the field of agricultural health and safety
and the need for new methods to identify
agricultural-related occupational illnesses.
Health care providers also need to be better
informed and motivated to learn diagnostic
methods specific to agricultural work.

Specific areas for improved diagnostic
approaches were identified as heat stress,
pesticide exposure, and dermatitis.

RE S E A R C H OP P O RT U N I T I E S

■ Improve the means for identifying
agricultural-related disease and injury for
the Northwest medical community

■ Provide cross-cultural training to health
care professionals performing diagnoses

AD D I T I O N A L IN F O R M AT I O N
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IN T E RV E N T I O N

EF F E CT I V E N E S S

Various health and safety interventions can prevent workplace illnesses and injury. These methods can

include control technologies, guidelines and regulations, worker participation programs, and training.

Interventions in current use could be improved by research evaluating their effectiveness. Such interven-

tions include government regulations, enforcement procedures, improved chemicals, and educational

programs for children.

[NIOSH NORA: Intervention Effectiveness Research]

IM P O RTA N C E

Changes are often introduced into agricultural
production with the intent of preventing or
reducing illness and injury. Yet in many cases,
the effectiveness of these changes remains
unknown. Evaluation of interventions is a rela-
tively new area of research in occupational
health and safety. Such investigations can be
expensive, and may seem unnecessary, particu-
larly in cases where the intervention is rela-
tively straightforward. In many other cases,
however, there may be several intervention
options, and their relative impact is an open
question. Intervention effectiveness prompted
much discussion among Farm Summit and
telephone interview participants. Topics
included a range of issues that could be subject
to evaluation.

Participants frequently questioned the
effectiveness of enforcement agencies.
Suggested areas for change included:

■ Improve communication between
agencies.

■ Make regulations more relevant.

■ Provide better training to inspectors and
agents that would address differences in
languages and cultures.

■ Include technical assistance and training to
induce compliance, and use punitive
measures, e.g., public list, if compliance is
not met.

■ Write rules in an understandable format.

Participants also suggested improved
health and safety training methods for various
audiences, including farmers, physicians,
legislators, farm workers, and child laborers.

Farm Summit attendees and telephone
interview participants recommended assessing
the effectiveness of agricultural equipment and
techniques. An extension agent said that per-
sonal protective equipment and respirators are
not comfortable to wear during the summer
months. He suggested a project to improve the
comfort and ease of personal protective
equipment and measure the subsequent
change in workers’ use of these devices.



41

RE S E A R C H OP P O RT U N I T I E S

■ Improve enforcement processes
■ Measure the effectiveness of voluntary

protection programs
■ Review and identify factors affecting

enforcement effectiveness, e.g., agency
resources, politics, bilingual/cultural
investigators

■ Evaluate safety and health information
dissemination

■ Assess the validity  of cholinesterase field
measurements kits

■ Investigate the impact of safety
interventions

■ Evaluate personal protective equipment
■ Explore the effectiveness of safety

equipment
■ Evaluate Farm Safety Day Camps
■ Evaluate the ability of material safety data

sheets to convey information to agricul-
tural workers
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SU RV E I LL A N C E

RE S E A R C H

ME T H O D S

Surveillance systems are an important foundation for setting research priorities as they find answers

to the questions, “who, what, why, where, and how.” The public health community relies on surveil-

lance information to set research and prevention priorities, but gaps in many existing systems limit

their usefulness. Surveillance systems in farming need to be updated and expanded, and new method-

ologies for data collection and evaluation need to be developed.

[NIOSH NORA: Surveillance Research Methods]

IM P O RTA N C E

Public health surveillance is central to the
process of disease prevention. Modern disease
prevention and health promotion programs
are based on meaningful data systems. Repeated
surveys using common definitions of illness or
injury can lead to an understanding of trends
in communities or worker groups. Data from
such a surveillance system can be used to
identify unusual patterns of disease, or can
serve to evaluate the effectiveness of interven-
tions. Few surveillance systems exist for illness
and injury related to agricultural production.
New methods are need to address the unique
characteristics of rural populations and
agricultural workers.

RE S E A R C H OP P O RT U N I T I E S

■ Develop a number of different database
systems. Examples included a database
tracking the use of chemicals used in
agriculture and prevalence of occupational
skin disease

■ Identify the location and trends of injuries
and fatalities

■ Study health and safety attitudes prevalent
in farming communities

AD D I T I O N A L IN F O R M AT I O N

Purschwitz MA. Epidemiology of agricultural
injuries and illnesses. In: Safety and Health
in Agriculture, Forestry, and Fisheries.
(Langley RL, McLymore RL , Meggs WJ,
Roberson GT, eds). Rockville, MD:
Government Institutes, 1997.

Halperin W, Baker EL, eds. Public Health
Surveillance. New York: Van Nostrand
Reinhold, 1992.

Murphy DJ, Yoder, AM. Census of fatal
occupational injury in the agriculture,
forestry, and fishing industry. J of Ag
Safety and Health 1:55–66 (1998).

Vallarejo D. Occupational injury rates among
hired farmworkers. J of Ag Safety and
Health 1:39–46 (1998).

25

20

15

10

5

0
<10 10–19 20–29 30–39 40–49 50–59 60–69 <70

Age groups (Years)

Pe
rc

en
t



43

ENDNOTES

1 Agriculture, forestry, and fishing employment in Washington State. Olympia, WA:
Washington State Department of Employment Security, 1991.

2 Idaho Census of Fatal Occupational Injuries: 1997. Available:
http:www.state.id.us/iic/supplement.pdf  [Cited 28 June 1999].

3 Research and Analysis Section, Department of Consumer and Business Services. Oregon
Workers’ Compensation Claims Characteristics CY 1997 (1997). Available:
http:www.cbs.state.or.us/external/imd/rasums/2055/2055.html [Cited 28 June 1999].

4 Roggenburg L: Characteristics of work injuries and illnesses for 1997: agriculture, forestry
and fishing. Salem, OR: Oregon State Department of Consumer and Business Services, 1999.

5 Census of fatal and occupational injuries, Oregon, 1997. Salem, OR: Oregon Department of
Consumer and Business Services, 1999.

6 Wahlers R. Agricultural workforce in Washington state 1997. Olympia, WA: Washington
State Employment Security, 1998.

7 Heyer N, Franklin G, Rivara FP, Parker P, Haug JA. Occupational injuries among minors
doing farm work in Washington State: 1986–1989. Am J Public Health 82:557-560 (1992).

8 Matter A: Oregon industrial report on 1986–1995 compensable claims and fatalities for
workers aged 17 and under. Salem, OR: Oregon Department of Consumer and Business
Services, 1998.

9  Oregon Department of Consumer and Business Services (1999).
10 Roggenburg L (1999).
11 Oregon Workers’ Compensation Claim Characteristics, Calendar Year 1996. Salem, OR:

Oregon Department of Consumer and Business Services, 1998.
12 Roberts C, Mayer JD, Henderson WR Jr. Asthma deaths in Washington State 1980–1989:

geographic and demographic distributions [see comments]. Ann Allergy Asthma Immunol
76:20–6 (1996).

13 Ertle AR, London MR. Insights into asthma prevalence in Oregon. J of Asthma 35: 281–289
(1998).

14 Sama S, Bushley A, Cohen M, Cotey M, Park B, Kaufman J. Work-related skin disorders in
Washington State, 1993–1997. Olympia, WA: Washington State Department of Labor and
Industries, 1998.

15 Oregon Department of Consumer and Business Services (1998).
16 Karsky T. Ag Safety and Health Statistics. Available: http://www.uidaho.edu/bae/agsafety/

stats.htm [Cited 29 June 1999].
17 Heyer N (1992).
18 Matter A. Oregon Industrial Report on 1986–1995 Compensable Claims and Fatalities for

Workers Ages 17 and Under. Salem, OR: Oregon Department of Consumer and Business
Services, 1998.

19 Bugarin A, Lopez E. Farmworkers in California. Sacramento, CA: California State
Legislature, California Research Bureau, 1998.



44

AP P E N D I X 1

PL A N N I N G CO M M I T T E E

Richard Fenske
Director
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Matthew Keifer
Co-Director
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Sharon Morris
Associate Director
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Adrienne Hidy
Program Manager
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Marcy Harrington
Program Coordinator
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Norman Herdrich
Outreach Coordinator
Pacific Northwest Agricultural Safety and Health Center
Dept. of Environmental Health
University of Washington

Amy Hagopian
Associate Director
Programs for Healthy Communities
School of Medicine
University of Washington



45

APPENDIX 2

Hartzell Cobbs
Executive Director
Idaho Rural Health Education Center
Mountain States Group

John Cornell
Owner
Farm Safety Services, Washington

Michael Craigen
General Manager
Farmer-Stockman Insurance Service

Elaine Cullen
Chief, Extramural Coordination/
Communication
Spokane Research Laboratory
National Institute for Occupational Safety
and Health

Charlie de La Chapelle, Jr
Farmer
7C Orchards, Washington

Greg Doering
Former President
Interstate Professional Applicators
Association, Oregon

Lewis Eilers
Idaho Dairymen’s Association

Tim Ennis
Public Information Officer
Oregon State University
Office of Rural Health

Allan Felsot
Professor and Extension Specialist
Washington State University
Food & Environmental Quality Laboratory

Dennis Fiess
Executive Director
Ag Bureau, Spokane Chamber of Commerce

Daniel Ford
Advocacy Coordinator
Columbia Legal Services, Washington

Bob Goyt
Owner
Lake Orchards, Inc., Washington

Ginny Hamilton
Industrial Hygienist
Washington State Department of Labor
& Industries
WISHA Training & Outreach Services

Mike Harker
Manager
Washington/Oregon Asparagus
Growers Association

Dyvon Havens
President
Western Washington Horticultural
Association

Michael Heumann
Epidemiologist
Oregon Health Division, Environmental,
Occupational and Injury Epidemiology

Dennis Hoffman
Safety and Health Consultant
Washington State Department of Labor
& Industries

Clint Jacks
Extension Staff Chair
Oregon State University Extension Service

Jeffrey Jenkins
Associate Professor
Agricultural Chemistry Extension
Department of Environmental &
Molecular Toxicology
Oregon State University

Jeff Johnson
Research Director
Washington State Labor Council

Tom Karsky
Extension Safety Specialist
University of Idaho

Alice Larson
Coordinator
Workgroup on Pesticide Health and Safety
Larson Assistance Services, Washington

Fred Lundin
Extension Agent
Oregon State University Extension Service

Larry Albin
Washington State Director
US Department of Agriculture

Susan Aldrich-Markham
Extension Agent
Oregon State University Extension Service

Bob Arrington
Assistant Director
Pesticide Management Division
Washington State Dept. of Agriculture

James Baker
Environmental Toxicologist
Idaho State Dept. of Agriculture

Lyden Baum
Manager
Pesticide and Surveillance Section
Washington State Department of Health

Varon Blackburn
Vice President
AgriNorthwest

Michael Bondi
Extension Agent
Oregon State University Extension Service

Evelyn Brookhyser
Extension Agent
Oregon State University Extension Service

Gus Bryngelson
Farmer and Board Member
Magic Valley SAFE KIDS Coalition, Idaho

Chip Bubl
Extension Agent
Oregon State University Extension Service

Jay Carr
Extension Agent
Oregon State University Extension Service

Tina Castanares
Medical Director
La Clinica del Carino, Oregon

Burton Chestnut
Safety Director
Washington State Farm Bureau

PH O N E IN T E RV I E W PA RT I C I PA N TS*

*some participants chose not to be listed



46

Bill Mason
Public Health Advisor
Washington State Department of Health
Environmental Health & Safety,
Pesticide Section

Blossom Mathews
Director
Magic Valley SAFE KIDS Coalition, Idaho

Tom McCoy
Chair, Safety Committee
Oregon Wheat Growers League

Joe McDonald
Agronomy Division Manager
Pendleton Grain Growers

John McFadden
Safety and Health Consultation
Supervisor
Washington State Dept. of Labor &
Industries

Gary Melchior
Field Development Representative
Gowan Company, Washington

Mary Miller
Occupational Health
Nurse Practitioner
Washington State Dept. of Labor &
Industries, Policy and Technical Services

Lorinda Moholt
Director of Communications
Oregon Dairy Products Commission

Brenden Monahan
Attorney
Velaconge, Moore, and Shore

Barbara Morrissey
Toxicologist, Pesticide Section
Washington State Department of Health
Office of Toxic Substances

Verena Neal
President
Washington Chapter of the Interstate
Professional Applicators Association

Jeff Olsen
Extension Horticulturalist
Oregon State University Extension Service

Sean Phelan
Attorney
Columbia Legal Services, Washington

Patrick Pleas
Attorney
Northwest Justice Project, Washington

Fred Rios
Bureau Chief, Field Operations
Division of Agricultural Resources
Idaho State Department of Agriculture

David Rountry
Pesticide Risk Reduction Specialist
Washington State Department of Ecology

Marilyn Schuster
Manager
Standards and Technical Resources
Oregon OSHA

Tomas Schwabe
Trainer
Oregon Occupational Safety and Health
Administration

Pedro Serrano
Safety and Health Specialist
Washington State Department of Labor
& Industries, Policy and Technical Services

Myron Shenk
Assistant Professor
Interim Farm Safety Specialist
Oregon State University
Integrated Plant Protection Center

Timothy Smith
Extension Agent
Washington State University
Extension Service

Tim Stock
Farmworker Education Specialist
Washington State Department of Agriculture
Pesticide Management Division

Frances Storrs
Professor of Dermatology, Emerita
Oregon Health Sciences University

William Symons
Associate Professor, Extension Safety
Specialist
Washington State University
Extension Service
Department of Biological Systems Engineering

Sherman Takatori
Pesticide Training Specialist
Idaho Department of Agriculture

Mike Taylor
Washington State Migrant Health
Supervisor
Title I Educational Service District

Tumac Machinery
Washington

Luis Urias
Agricultural Program Specialist
Idaho State Department of Agriculture

Sheldon Wagner
Professor of Clinical Toxicology
Oregon State University
National Pesticide Telecommunication
Network

Kent Waliser
Operations Manager
Wells & Wade Fruit Company/Dole
Northwest, Washington

Marty Weis
Industrial Hygiene Compliance
Supervisor
Washington State Department of Labor
& Industries

Kevin Whitehall
Assistant Manager
Central Washington Grain Growers, Inc.

Ann Wick
Program Manager
Washington State Department of Agriculture

James Willis
Director, Articulation & School
Partnerships
Director, Distance Learning
Walla Walla Community College
Washington

Christy Witzke
Loss Control Consultant
SAIF Corporation, Oregon

Vickie Ybarra
Director, Community Health Services
Yakima Valley Farm Workers Clinic,
Washington

Lorna Youngs
Assistant Director
Oregon Department of Agriculture

*some participants chose not to be listed



47

AP P E N D I X 3

FA R M SU M M I T AT T E N D E E S*

Alice Larson
Coordinator
Workgroup on Pesticide Health and Safety
Larson Assistance Services, Washington

Blossom Mathews
Director
Magic Valley SAFE KIDS Coalition, Idaho

Linda McCauley
Associate Professor
Oregon Health Sciences
University Center for Research on
Occupational and Environmental Toxicology

Joe McDonald
Agronomy Division Manager
Pendleton Grain Growers

Steven Neufeld
Research Coordinator
Center for Farm Health and Safety/PNASH
Eastern Washington University

Patrick Pleas
Attorney
Northwest Justice Project, Washington

David Rountry
Pesticide Risk Reduction Specialist
Washington State Department of Ecology

Tomas Schwabe
Trainer
Oregon Occupational Safety and Health
Administration

Myron Shenk
Assistant Professor
Interim Farm Safety Specialist
Oregon State University
Integrated Plant Protection Center

Pedro Serrano
Safety and Health Specialist
Washington State Department of Labor &
Industries Policy and Technical Services

Tom Sjostrom
Safety Engineer
Washington State Department of Labor &
Industries, Safety and Health Assessment and
Research for Prevention (SHARP)

CJ Tyler-Watson
Outreach Coordinator
Center for Farm Health and Safety/PNASH
Eastern Washington University

Sheldon Wagner
Professor of Clinical Toxicology
Oregon State University
National Pesticide Telecommunication
Network

Bob Arrington
Assistant Director
Pesticide Management Division
Washington State Department of Agriculture

Margot Barnett
Strategic Options Consulting, Oregon

Gus Bryngelson
Farmer and Board Member
Magic Valley SAFE KIDS Coalition, Idaho

Maggie Bryngelson
Farmer and Board Member
Magic Valley SAFE KIDS Coalition, Idaho

Burton Chestnut
Safety Director
Washington State Farm Bureau

John Cornell
Owner
Farm Safety Services, Washington

Pamela Elkind
Professor of Sociology and Director
Center for Farm Health and Safety/PNASH
Eastern Washington University

Daniel Ford
Advocacy Coordinator
Columbia Legal Services, Washington

Ginny Hamilton
Industrial Hygienist
Washington State Department of Labor &
Industries, WISHA Training &
Outreach Services

Dyvon Havens
President
Western Washington Horticultural
Association

Michael Heumann
Epidemiologist
Oregon Health Division, Environmental,
Occupational and Injury Epidemiology

Tom Karsky
Extension Safety Specialist
University of Idaho

*some participants chose not to be listed



48

PH OTO CR E D I TS

Front Cover
Harley Soltes, The Seattle Times

Page 13 (top to bottom)
Norman Herdrich, UW PNASH Center
Adrienne Hidy, UW PNASH Center
Matthew Keifer, UW PNASH Center

Page 15
(background) UW Department of Environmental Health Archives
 (inset) Earl Dotter

Page 17
Richard Fenske, UW PNASH Center

Page 19
Norman Herdrich, UW PNASH Center

Page 21
Harley Soltes, The Seattle Times

Page 23
Dean Rutz, The Seattle Times

Page 25
(background) Adrienne Hidy, UW PNASH Center
 (inset) Norman Herdrich, UW PNASH Center

Page 27
Richard Fenske, UW PNASH Center

Page 29
Nancy Simcox, UW Field Research & Consultation Group

Page 31
Gloria Coronado, Fred Hutchinson Cancer Research Center

Page 33
Earl Dotter

Page 35
(background) Matthew Keifer, UW PNASH Center
 (inset) Matthew Keifer, UW PNASH Center

Page 37
Richard Fenske, UW PNASH Center

Page 39
Matthew Keifer, UW PNASH Center

Page 40
Nancy Simcox, UW Field Research & Consultation Group

Page 42
Adrienne Hidy, UW PNASH Center


