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provided by the Washington State Medical Aid and Accident Funds administered
through the UW Department of Environmental Health.
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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 agriculture. 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 professionals, and government agencies in the identification of hazards, and the implementation 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
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A B O U T T H E O C C U P AT I O N A L
RESEARCH AGEN DA F OR NW FARM I NG
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.
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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 interviews 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.

C AT E G O RY

PRIORITY RESEARCH AREAS

D ISEAS E & I N J URY

Musculoskeletal Disorders
Respiratory Disease
Skin Disease
Traumatic Injuries

W ORK E NVI RON M ENT
& W ORK F ORCE

Chemical Exposures
Special Populations at Risk
Social and Economic Foundations of Workplace Safety
Risk Communication Barriers

R ESEARCH T OOLS
& A P P ROACH ES

Diagnostic 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 livelihood 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 productive 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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INTRO D U CTI O N
T H E N O RT H W E S T,

S P E C I F I C A L LY

IDAHO, OREGON,

AND

W A 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 characterized 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 Industrial 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 following 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’ compensation 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 jobrelated 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 geographical 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 substantial 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 agricultural 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 N O R A PROCESS
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 committee 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.

P A C I F I C N W A G R I C U LT U R A L S A F E T Y & H E A LT H C E 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 significant 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

SETTI NG

A

C AT E G O R Y

PRIORITY RESEARCH AREAS

D ISEASE & I N J U RY

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

W ORK E NVI RON M ENT
& W ORK F ORCE

Emerging Technologies
Indoor Environment
Mixed Exposures
Organization of Work
Special Populations at Risk

R ESEARCH T OOLS
& A P P ROACH ES

Cancer Research Methods
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

RE SEARC H AGE N DA

FOR

N O RT H W E S T F A R M 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 machinery 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.

THE FARM SUM M IT
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 suggestions 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 representatives, 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 (producer, 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 communities. 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.

RESEARCH PRIORITY AREAS

FOR

N O RT H W E S T F A 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, Respiratory 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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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.

Table 2. Occupational Research Agenda for NW Farming: Priority Research Areas

C AT E G O R Y

PRIORITY RESEARCH AREAS

D ISEAS E & I N J U RY

Musculoskeletal Disorders
Respiratory Disease
Skin Disease
Traumatic Injuries

W ORK E NVI RON M ENT
& W ORK F ORCE

Chemical Exposures
Special Populations at Risk
Social & Economic Foundations of Workplace Safety
Risk Communication Barriers

R ESEARCH T OOLS
& A P P ROAC H ES

Diagnostic Approaches
Hazard Control Technology
Intervention Effectiveness
Surveillance Research Methods

A D D I T I O N A L I N 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/
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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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P RIORITY R ESEARCH A REAS

F OR

NW F ARM I NG

DIS EASE & IN J U RY
M U SCULOS KELETAL D I SOR DER S
R ES P I RATO RY D IS EASE
S KI N D IS EASE
T RAUMATIC I N J U RI ES

W ORK E NVI RON M ENT & W ORKF ORCE
CHEMICAL EXPOSURES
SPECIAL POPULATIONS AT RISK
SOCIAL & ECONOMIC FOUNDATIONS OF WORKPLACE SAFETY
RISK COMMUNICATION BARRIERS

R ESEARCH T OOLS & A P P ROACH ES
HAZARD CONTROL TECHNOLOGY
DIAGNOSTIC APPROACHES
INTERVENTION EFFECTIVENESS
SURVEILLANCE RESEARCH METHODS
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DI S EAS E & IN J U RY

M U S C U L O S K E L E TA L D I S O R D E R S
R E S P I R ATO R Y D I S E A S E
SKI N DISEASE
T R A U M AT I C I N 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 telephone 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.

15

16

M USCULOS KELETAL
D ISORDERS

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 disorders. 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]

I M P O R TA 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 musculoskeletal 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 disorders include heavy lifting, carrying, forward
bending, kneeling, and excessively fast-paced
work. National health surveys conducted in
the 1980s documented that farm workers have

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, amputation, 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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R ESEARCH O P P ORTUN ITI ES
■

■

■

■

■

■
■

■
■
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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 musculoskeletal disorders

ADDITIONAL INFORMATION
Andersson GBJ, Fine LJ, Silverstein BA.
Musculoskeletal disorders. In: Occupational 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: Department of Labor and Industries, 1998.

R ESP I RATORY
D ISEASE

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]

I M P O R TA 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 bronchospastic 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.

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

■

■

■

Investigate the health effects and mechanisms 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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A D D I T I O N A L I N F O R M AT I O N
Gamsky TE, Schenker MB, McCurdy SA,
Samuels SJ. Smoking, respiratory symptoms, and pulmonary function among a
population of Hispanic farmworkers.
Chest 101:1361–1368 (1992).
May J, Schenker MB. Agriculture. In: Occupational and Environmental Respiratory
Disease. (Haber P, Schenker MB, Balmes
JR, eds). St. Louis: Mosby, 1996.
pp. 617–636.
Schenker MB, Ferguson T, Gamsky T. Respiratory risks associated with agriculture. In:
Occupational State of the Art Reviews:
Health Hazards of Farming, Vol 6 (Cordes
DH, Rea DF, eds). Philadelphia: Hanley &
Belfus, Inc., 1991; 415–429.
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S KI N D ISEASE

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]

I M P O R TA N C E
Occupational skin disorders are the most
commonly reported types of occupational
illnesses not resulting from acute or cumulative 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 Washington state, the high rates of skin disorders in
the agricultural industry prompted further
investigation by the Washington State Department of Labor and Industries Safety and
Health Assessment and Research for Prevention 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 majority of workers filing claims had the occupational 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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R E 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

T R A I N I N G O P P O RT U N I T I E S
■

■

■

■
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Develop methods and curriculum to
better educate medical personnel regarding 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

A D D I T I O N A L I N F O R M AT I O N
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pp. 491–506.
Reding DJ, Rauska ML, Lappe KA, Fischer W.
Cancer education interventions for rural
populations. Cancer Practice 2:353–358
(1994).
Rosenman KD, Gardiner J, Swanson GM,
Mullan P, Zhu Z. Use of skin-cancer
prevention strategies among farmers and
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347 (1995).
Sama S, Bushley A, Cohen M, Cotey M, Park
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T RAUMATIC
I N J URI ES

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, economics, 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 collaboration among different academic disciplines and cooperation among many organizations.
[NIOSH NORA: Traumatic Injuries]

I M P O R TA 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 machinerelated incidents. Nonfatal injuries are also
common in agriculture and, in many instances, 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’ Compensation 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 predispositions of farming-related injuries.

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

■

■

■

■
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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

ADDITIONAL INFORMATION
Merchant JA, Kross BC, Donham KJ, Pratt
DS. Agriculture at Risk: A Report to the
Nation. Marshfield, WI: Marshfield
Clinic, 1989.
Myers JR. Injuries among Farm Workers in the
United States, 1993. DHHS 97–115.
Cincinnati, OH: NIOSH, 1997.
National Safety Council. Accident Facts, 1998
Edition. Itasca, IL: National Safety
Council, 1998.
National Safety Council National Education
Center for Agricultural Safety homepage:
http://www.nsc.org/necas.htm
Tractor Risk Abatement and Control: The
Policy Conference (Final Report, 10–12
September 1997). Iowa City, IO, University of Iowa.
University of Idaho Cooperative Extension
System. Ag Safety and Health homepage:
http://uidaho.edu/bac/agsafety/
US NIOSH. Fatal Injuries to Workers in the
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DHHS 93-1085. Washington, DC:
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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.

25

26

C H EM ICAL
E XP OSURES

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]

I M P O R TA 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 epidemiological 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 monoxide poisoning inside packing houses, maintain
the public’s attention on farming as a hazardous 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.

R E 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 exposure from spray and drift
Research take-home exposures
Investigate cholinesterase levels
Assess the impact of using expiration dates
on agri-chemicals
Investigate poisoning outbreaks

T R A I N I N G O P P O RT U N I T I E S
■
■
■

■

■
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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

A D D I T I O N A L I N F O R M AT I O N
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S P ECIAL
P OP ULATIONS
AT R ISK

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, traumatic 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]

I M P O R TA 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 pesticides, 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 because 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 agricultural 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 agricultural 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.

R E 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 information through Hispanic media
Characterize the hazards of migrant labor
Investigate the incidence of child injury

T R A I N I N G O P P O RT U N I T I E S
■

■
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Develop effective farming health and safety teaching 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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S OCIAL AN D E CONOM IC
F OUN DATIONS OF
W ORKP LACE
H EALTH AN D S AF ETY
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 R TA 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, working 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 uncertainty 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 components 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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R E S E A R C H O P 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 offsite 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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R ISK
C OM M UN ICATION
B ARRI ERS

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]

I M P O R TA 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 assessments have little impact on public policy.
Participants in the Farm Summit and
those interviewed by telephone were supportive of identifying risk communication as a key
priority in farming. Most comments emphasized 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 population. Interpersonal relations were also viewed
as crucial to effective communication. Consistent 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 recommendations 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 testimonies of accident victims and their families.

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

■

■

■
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Develop more effective training techniques, bilingual teaching and information, 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

A D D I T I O N A L I N F O R M AT I O N
Oskam JB. Diffusion of agricultural health and
safety information: a two part study of
Oklahoma farmers and extension agricultural engineers. J of Applied Comm
79:13–24 (1995).
Pierson TG, Murphy DJ. Safety and health
educational needs of agricultural education and industry professionals. J of Safety
Research 2:103–116 (1996).
White K, Peterson T, Vallabhan S, Stephenson
MT, Plugge C, Givens VK, Todd JD,
Beckgtold MG, Hyde MK, Jarrett R.
Preventing tractor-related injuries and
deaths in rural populations: using a
persuasive health message framework in
formative evaluation research. The
Quarterly of Community Health Education 13:219–251 (1992–93).
Tiner TL, Silberberg PG. An evaluation primer
on health risk communication programs
and outcomes. Washington DC: Department of Health and Human Services,
1997.

R E S E A R C H TO O L S &

AP P ROACH ES

HAZAR D CONTRO L TE C H N O LOGY
DIAG N O STI C AP P ROAC H E S
I N T E RV E N T I O N E F F E C T I V E N E S S
S U RV E I L L A N C E R E S E A R C H M E T H O D S

TH E

F I N A L C AT E G O R Y I N C L U D E S F O U R S U B T O P I C S

th at 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.
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HAZARD CONTROL
TE C H N O LO GY

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, administrative 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 exposure, 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-onone 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.
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R E 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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DIAGNOSTIC
AP P ROAC 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 nonspecific 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 extremely 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.

R E 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
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I N T E RV E N T I O N
EF F ECTIVEN ESS

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 interventions include government regulations, enforcement procedures, improved chemicals, and educational
programs for children.
[NIOSH NORA: Intervention Effectiveness Research]

IM P O R TA 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 relatively new area of research in occupational
health and safety. Such investigations can be
expensive, and may seem unnecessary, particularly in cases where the intervention is relatively 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:
■

■
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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 personal 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.

R E 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 agricultural workers
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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 surveillance 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 methodologies for data collection and evaluation need to be developed.
[NIOSH NORA: Surveillance Research Methods]

IM P O R TA 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 interventions. 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.

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