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FOREWORD

The NIOSH Childhood Agricultural Injury
Prevention Initiative (CAIPI) was implemented
in 1996 and continues to prevent injury and
death to children and youths who visit, live, or
work on a farm. Many groups and individuals
have advocated for the prevention of agricul-
tural injuries inflicted upon youths. Congres-
sional funding supported the Initiative in fiscal
year 1997. A portion of the funding supported
NIOSH-sponsored extramural research on how
to prevent injuries and deaths among children
in agriculture.

NIOSH partners in the effort to prevent injuries
included stakeholders who were parents of farm
youth, safety and health professionals or practitio-
ners, and individuals representing organizations
that work to prevent agricultural injuries among
youths. Their participation evolved over time from
input on youths working on farms and the hazards
they face to identifying priority research issues.

This document was prepared in response to
stakeholder requests identified in the Childhood

Agricultural Injury Prevention: Progress Report and
the Updated National Action Plan from the 2001
Summit. The key requests as listed in the report
include the following: (1) “Successes and fail-
ures regarding research and program activities
should be broadly communicated in order to
maximize progress toward achieving our goals.”
(2) “A national research agenda for childhood
agricultural injury prevention should be updat-
ed based upon progress to date” and (3) “In-
formation regarding all aspects of this national
childhood agricultural injury prevention initia-
tive should be widely communicated.”

For these reasons, a compilation of a quindecen-
nial (15 years) of completed research under the
NIOSH CAIPI was prepared for researchers,
stakeholders, and others with an interest in child-
hood agricultural injury prevention. This docu-
ment provides background information about
the CAIPI and summarizes results of extramural
research funded by grants from the Initiative.



EXECUTIVE SUMMARY

The NIOSH Childhood Agricultural Injury
Prevention Initiative (CAIPI) has funded many
research grants over the quindecennial (2007—
2011) which addressed priorities identified in
the 1996 National Action Plan, 2 NIOSH 1997
stakeholder review of the CAIPI implementa-
tion plan, a NIOSH 1999 public/stakeholder
review, a 2001 Childhood Agricultural Injury
Prevention Summit and a 2009 NIOSH public/
stakeholder comment period on past and fu-
ture directions for the CAIPI. Priorities were
identified through discussions by many differ-
ent stakeholders representing the public and
private sectors, individuals and organizations,
and parents and professionals. Dramatic prog-
ress has been made in reducing the number and
rate of childhood agricultural injuries since the
implementation of the CAIPL.

The NIOSH CAIPI was initiated in October
1996 (Fiscal Year 1997), with funds appropriated
by Congtress to implement a childhood agricultur-
al injury prevention program. Goals for the CAIPI
are to: (1) fill critical data needs, (2) establish an

infrastructure that facilitates the use of data and
research results to develop and improve preven-
tion efforts, and (3) encourage the use of effective
prevention strategies by the private and public
sectors. The CAIPI uses a tripartite approach of
surveillance, research, and information dissemi-
nation/research translation to accomplish these
goals. The surveillance aspect is an intramural
effort that uses the United States Department
of Agriculture, National Agricultural Statistics
Service (USDA/NASS) infrastructure to collect
youth farm injury data that otherwise wouldn’t
be collected in order for NIOSH to analyze
and use for surveillance of youth agricultural
injuries. Information transfer/research transla-
tion is primarily accomplished through an ex-
tramurally funded National Children’s Center
for Rural and Agricultural Health and Safety
(http://www.marshfieldclinic.org/nccrahs) and
a dedicated topic page on the NIOSH Web site
for childhood agricultural injury prevention
(http://www.cdc.gov/niosh/topics/childag).
The research effort is accomplished through


http://www.marshfieldclinic.org/nccrahs
http://www.cdc.gov/niosh/topics/childag

the NIOSH extramural grants program and tar-
geted extramural Requests for Assistance (RFA)
announcements under the Childhood Agricul-
tural Safety and Health Research title.

Shortly after the start of the NIOSH CAIPI, a
1998 USDA/NIOSH sutrvey found that an
estimated 37,774 youths under age 20 were
being injured on farms (youths who lived
on, worked on or visited farms). In 2009,
this had declined to 15,876, a 58% reduction
in the number of injuries and the rate
declined from 16.6 injuries/1000 farms to 7.2
injuries/1000 farms. For household youths
(those living on farms), the rate of injuries
declined by 60% (from 18.8 injuries/1000
household youths to 7.5/1000 household
youth) [NCCRAHS 2012]. More information
about the surveillance component of the CAIPI
is available through the child agriculture topic
page on the NIOSH Web site: http://www.cdc.
gov/niosh/topics/childag.

The following overview provides information
about a quindecennial (1997-2011) of research
supported by the NIOSH CAIPI through the
NIOSH Childhood Agricultural Safety and
Health Research Grants RO1 Program. The
information is based on self-reported data
provided by the principal investigators in their
final reports. These research efforts resulted in
117 publications and 32 published abstracts. In
the first quindecennial of the NIOSH CAIPI
(1997-2011), 7 RFAs were developed that
emphasized priority areas of the National Action
Plan (NAP) and the 2001 Summit report. RFAs
from 1997-2001 used recommendations from
the 1996 NAP, and RFAs from 2003 onward
used recommendations from both the 2001
Summit and the NAP. Childhood Agricultural
Safety and Health Research RFAs were
useful in guiding and directing principal
investigators of grants to high priority areas
of childhood agricultural injury prevention.

In the first year of the NIOSH Childhood
Agricultural Injury Prevention Initiative (FY 1997),

onegrantwas funded under the NIOSH Community
Partners for Healthy Farmers program, and another
grant was funded through the regular NIOSH
Research Grants Program using CAIPI funds.
Since the Fall of 1997, 35 extramural Childhood
Agricultural Injury Prevention Initiative grants
have been awarded, with 35 grants completed
and 28 grantees providing final reports. Seven
grantees did not provide final reports.

Many of the earlier grants funded through
the Childhood Agricultural Safety and Health
Research RFAs were targeted toward educational
interventions for youths, but later ones focused
on interventions other than educational interven-
tions. Seven grants evaluated various aspects of
the North American Guidelines for Children’s
Agricultural Tasks (NAGCAT), ranging from
evaluating the impact of different dissemination
methods, to comparison studies of injuries on
farms, to adapting the NAGCAT for use with
different ethnic communities. These studies
found that enhanced dissemination strategies
for the NAGCAT increased the likelihood that
parents would continue to use them. In addition,
farms that had a NAGCAT face-to-face educa-
tional encounter with modest intervention
boosters (postcard reminder and safety calendar
mailing) had almost one half the incidence rate
of preventable injuries. In working with a Hmong
population, it was found that simply translating
the NAGCAT would not work since the Hmong
youths were engaged in different work tasks, roles,
and responsibilities and thus exposed to different
hazards. Therefore culturally and contextually
appropriate safety and health materials were
developed for this population.

Seven research grants focused on minority
populations, primarily Hispanic/migrant youths
and/or their families, indicating that 20% of
the total research grants focused on injury
prevention among minority youth agricultural
populations. These studies ranged from teaching
agricultural safety and health through English
as a second language (ESL) curriculum to
pesticide training for adolescent farmworkers,



to determining biomarkers of pesticide toxicity
among teen farmworkers. The ESL study showed
a 96% decrease in the number of youths under
age 16 who worked with pesticides and a 93%
decrease in the number of youths under age 16
who reported operating a tractor. The pesticide
training study found baseline scores on pesticide
knowledge were higher than were predicted
but were correlated with the primary language
and age of the adolescent. The EPA flipchart
training method resulted in the greatest change
in knowledge scores. In addition, adolescent
farmworkers reported they felt uncomfortable
talking to their boss about safety issues and
they would engage in risky occupational work
if they were compensated with a higher wage.
The study on farmworker exposure to pesticides
found low-level exposures among teens but
cumulative years of farm work appeared
to be related to reduced neurobehavioral
performance. Also, the number of indicators
of DNA damage increased significantly among
farmworkers, and this was of concern because
of the postulated relationship between DNA
damage and subsequent development of chronic
diseases and cancer.

Five research grants addressed agricultural youth
surveillance issues. One grant in Washington
state utilized local medical facility records for
identifying agriculture related injuries of youth,
another grant in California employed surveys
with periodic follow-ups through a harvest season
of migrants in six migrant housing centers and a
third grant conducted surveys of farm/ranch
households in North Dakota, South Dakota,
Minnesota, Wisconsin and Nebraska for agricultural
injuries to youth through the USDA/NASS. Two
grants were funded through a specific RFA to
strengthen agricultural occupational safety and
health surveillance. The first of the two grants
under the specific surveillance RFA was in
Minnesota and attempted to ascertain the scope
of work experiences, injuries, and illness among
adolescents in rural or agricultural communities.
Questionnaires were administered to students
four times over two consecutive school years.

Vi

Among students who completed all four
surveys, about 4.5% of working students
reported at least one agricultural injury. The
second surveillance study involved a cohort
of agricultural operation households in
Minnesota, Wisconsin, North Dakota, South
Dakota, and Nebraska. Data were collected
for two 6-month periods to identify all injury
events and relevant demographics for all
household members. More than 16,000 persons
were followed for 2 years. The primary sources
of injuries associated with agriculture, for
those <20 years for both years, were animals

(41% and 32%) and falls (31% and 32%).

Three grants evaluated farm safety camps for
children. Farm safety day camps are offered in
hundreds of communities across the country
as a format for teaching children to use safe
methods of play and age appropriate work on
farms and ranches. These camps generally take
the form of 1 day, community-wide events
or one-day programs through
schools. In response to the RFA Community-
based Interventions to Prevent Childhood
Agricultural Injury and Disease, two grants
were funded which evaluated the impact of two
different national organizations’ farm safety
camps for children. One of these evaluations
was a 3-year, multi-site evaluation research study

conducted

to examine the effectiveness of farm safety day
camps organized and delivered through five
Farm Safety 4 Just Kids (FS4JK) chapters in
different regions of the United States. Results
from the study demonstrate these 1-day events,
led by local volunteers, can be influential. These
low cost efforts bring the farm community
together, reinforce safety messages, and provide
an acceptable and accessible venue for teaching
children about safety. The other research
study conducted an evaluation of the safety
day programs of the Progressive Farmer Farm
Safety Day Camp Program. The results of the
study support the claim that such camps can
have a long-term effect on the knowledge and
safety practices of the children who attend
them. Results indicate that the model provided



by the Progressive Farmer Farm Safety Day
Camp program for conducting a camp leads to
an increase in knowledge of safety-related issues
and an increase in safer behaviors. The farm
safety day camp model appears to be a relatively
low cost, effective intervention for teaching
safety to children. It is doubtful evaluation of
these national programs could have taken place
without the funding provided by the CAIPL
The final grant for evaluation of farm safety
camps was funded in 2007 and combined
research teams of the two previous NIOSH-
funded RO1 evaluation studies of farm Safety
Day events to translate findings from those
studies into improved practice for children who
attended Progressive Agriculture Foundation
(PAF) Safety Days®. Findings confirmed that
Safety Day instructors desire guidance and

flexibility in delivery of their safety messages.
The evaluation results can be used to assist
PAF with refinements of future programs. The
findings also contribute to the national research
agenda in farm child safety injury prevention as
recommendations were made to evaluate these
types of programs. The single most important
finding from the study is the value of action-
oriented, community-based partnerships which
are formed in undertaking a farm Safety Day.

Research funded during the quindecennial of
the NIOSH CAIPI has direct applications for
farm parents and safety and health professionals
who work with the vulnerable populations of
young agricultural workers, children who live
on farms, and youth who visit farms. Table 1
lists NIOSH-funded extramural grants by type
of research and emphasis area.

\



Table 1. Childhood agricultural injury prevention extramural grants by typeof research
and emphasis area*

Emphasis area

Grant title

Type of research

Surveillance

Risk factor
research

Educational
intervention

Evaluation

General childhood
agricultural safety

and health

Childhood Health Outcomes in a
Rural Cohort

WI Childhood Agricultural Safety and
Health Intervention

Evaluating Ohio’s Tractor Certification
Program: Traditional and Novel
Approaches

Regional Rural Injury Surveillance I

Youth Teaching Youth: Are TASK
Teens Ready to Teach?

Regional Rural Injury Surveillance I1

Agricultural Disability Awareness and
Risk Education

Childhood Agricultural Trauma
Evaluation System

Evaluation of a School-based
Agricultural Health and Safety
Curriculum: Work Safe Work Smart

Community Partners for Healthy
Farming: Evaluation of a National
FFA Initiative

Evaluation of Occupational Carrying
Tasks for Farm Youth

Effectiveness of Farm Safety Day
Camps for Kids

Effectiveness of Farm Safety Day
Camps for Children

Refinement and Enhancement of
Agricultural Safety Curricula for
Children (REACCH)

Georgia Childhood Agtriculture Safety
and Health Research

See footnote at end of table

Vil

Continued



Table 1 (Continued). Childhood agricultural injury prevention extramural grants by type
of research and emphasis area*

Emphasis area

Grant title

Type of research

Surveillance

Risk factor
research

Educational
intervention

Evaluation

North American
Guidelines

for Children’s
Agricultural Tasks
(NAGCAT)

Removing the HOOA Family Farm
Exemption: Impact on Injury

Empirical Derivation of Work
Guidelines for Youth in Agriculture

Work Guidelines: Evaluation of
Dissemination Methods

Teaching Kids Safety on the Farm:
What Works

Adapting the North American
Guidelines for Children’s Agricultural
Tasks (NAGCAT) for Ethnic
Communities: 2 Research Model

Evaluation of NAGCAT Using Case-
series of Injuries

Developing and Evaluating New
Approaches to Youth Agricultural
Injury Prevention

Minority populations

Childhood Injuries in Washington
State Agriculture

Risk Factors for Injury Among
Migrant and Seasonal Farmworker

Children

Adapting the North American
Guidelines for Children’s Agricultural
Tasks (NAGCAT) for Ethnic
Communities: a Research Model

Evaluating Teen Farmworker
Education

Occupational Injury in Hispanic
Farm-Worker Families

Biomarkers of Pesticide Toxicity
Among Teen Farmworkers

Pesticide Training for Adolescent
Migrant Farmworkers

*This grant is listed in more than one Emphasis Area



CONCLUSIONS

The NIOSH CAIPI has funded many research
grants that addressed multiple priorities identified
in the 1996 National Action Plan, a NIOSH 1997
stakeholder review of the CAIPI implementation
plan, a NIOSH 1999 public/stakeholder review, a
2001 Childhood Agricultural Injury Prevention
Summit and a 2009 NIOSH public/stakeholder
comment on past and future directions for
the CAIPI. These priorities were identified
through input by many different stakeholders
representing the public and private sectors,
individuals and organizations, and parents and
professionals. Dramatic progress has been made
in reducing the number and rate of childhood
agricultural injuries since the implementation of
the CAIPL.
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INTRODUCTION

BACKGROUND

The problem of children being injured while vis-
iting, living, or working in an agricultural work
environment (primarily farms) has been recog-
nized for several decades. The most recent data
suggest that about 115 youths under age 20 die
on farms each year, and an estimated 15,876
farm-related injuries (injury being defined as
any condition occurring on the farm operation
resulting in at least 4 hours of restricted activ-
ity) occur to the same age group [Goldcamp et
al. 2004; NIOSH 2009]. Many individuals and
groups have advocated for the prevention of
agricultural injuries inflicted upon youths, and
media attention has been generated on the issue.
In 1990, Congtress began funding NIOSH re-
search on agricultural injuries under Public Law
101-517, and NIOSH led prevention efforts to
address the problem.

In 1990, Congress appropriated funding for
NIOSH research on agricultural injuries and

NIOSH led prevention efforts to address the
problem. A direct outgrowth of the research and
prevention efforts was the Surgeon General’s
Conference on Agricultural Safety and Health
held in Des Moines, lowa, in April 1991. During
this conference, a session, entitled Intervention: Safe
Bebaviors among Adults and Children, highlighted the
risks faced by youths and adults involved with
production agriculture [NIOSH 1992].

NATIONAL COMMITTEE FOR
CHILDHOOD AGRICUTULRAL INJURY
PREVENTION (NCCAIP)

In April 1992, a Childhood Agtricultural Injury
Prevention symposium was held in Marshfield,
Wisconsin. The symposium was sponsored by
the National Farm Medicine Center, a compo-
nent of the Marshfield Medical Research and Ed-
ucation Foundation. Participants sought to devel-
op consensus on relevant research, education,
policy, and other interventions aimed at reducing



agricultural injuries among children. Persons
with expertise in different disciplines, including
farming, joined together to review knowledge
about the issues and to offer recommendations
for action [Lee and Gunderson 1992].

From 120 participants at the April 1992 Child-
hood Agricultural Injury Prevention sympo-
sium, a core group of 42 individuals formed the
National Committee for Childhood Agricultural
Injury Prevention (NCCAIP). The Committee
had broad stakeholder representation, including
researchers, farmers, agricultural groups, safety
and health professionals, and government offi-
cials, including NIOSH participation. During
a 16-month period, members of the commit-
tee developed new recommendations based on
injury data along with other scientific evidence
and refined and prioritized existing recommen-
dations. These recommendations became part
of a publication entitled Children and Agriculture:
Opportunities for Safety and Health, a National Ac-
tion Plan [INCCAIP 1996].

As a result of this effort, in Fiscal Year 1997,
Congress appropriated funding to NIOSH to
implement a Childhood Agricultural Injury Pre-
vention Initiative.

NATIONAL ACTION PLANS

The National Action Plans (NAP) were instru-
mental in identifying areas for research and
providing recommendations for action. The
input by stakeholders, partners and others in
developing the NAP was utilized in developing
the RFAs which would solicit research. These
NAP provided a focus and direction by which
to guide research to the most needed areas.

Obijectives

The 13 National Action Plan objectives as out-
lined in the 1996 report are as follows:

1. Establish and maintain a national system for
childhood agricultural injury prevention.

2. Ensure that childhood agricultural injury
prevention programs are supported with suf-
ficient funding and cooperation from the
public and private sectors.

3. Establish guidelines for children’s and ado-
lescents’ work in the industry of agriculture.

4. Ensure that the public is aware of general
childhood agricultural safety and health

issues.

5. Establish and maintain a comprehensive na-
tional database of fatal and nonfatal child-
hood agricultural injuries.

6. Conduct research on costs, risk factors, and
consequences associated with children and
adolescents who participate in agricultural
work.

7. Use systematic evaluations to ensure that
educational materials and methods targeted
toward childhood agricultural safety and
health have demonstrated positive results.

8. Ensure that farm and ranch owners/opera-
tors, farmworkers, parents, and caregivers
understand relevant agricultural safety and
health issues that pertain to children and
adolescents.

9. Ensure that rural safety and health professionals
understand the issues relevant to children and
adolescents exposed to agricultural hazards.

10. Influence adult behaviors that affect protec-
tion of children and adolescents through the
use of incentives and adoption of voluntary
safety guidelines.

11. Provide a protective and supportive environ-
ment for children exposed as bystanders to
agricultural hazards.

12.Establish uniform standards that address
protection of children and adolescents from
agricultural occupational hazards.

13. Increase adherence to child labor laws through
active and funded enforcement including the
use of penalties.



Updated National Action Plan

An updated progress report and National
Action Plan was published in 2002 after The
2001 Childhood Agricultural Injury Preven-
tion Summit.

1. Three main goals emerged from the 2001
Summit:

® Goal I. Adults will ensure that young
children and nonworking youths can
grow, play, learn, and rest in protective
environments that are free of agricul-
tural hazards.

® Goal II. Young workers will receive ag-
ricultural safety training, guidance, per-
sonal protective equipment, and adult
supervision based on child development
principles.

® Goal III. A strong public/private infra-
structure will be maintained to ensure the
vision, leadership, and national commit-
ment necessary to prevent childhood ag-
ricultural injuries.

At the time of this writing, it is notable that work
is being done on another update to the National
Action Plan for Childhood Agricultural Injury
Prevention, known as the Blueprint for Protect-
ing Children in Agticulture.”

Implementation

Since the inception of the NIOSH Childhood
Agricultural Injury Prevention Initiative (CAIPI),
NIOSH has applied a triad approach of surveil-
lance, research, and information dissemination/
research translation and used the National Ac-
tion Plans along with other stakeholder input to
implement the Initiative.

*Blueprint for Protecting Children in Agriculture: The
2012 National Action Plan can be found at: http://
www3.marshfieldclinic.org/proxy/ MCRF-Centets-
NFMC-NCCRAHS-2012_Blueprint_for_Child_
Ag_Inj_Prev.l.pdf

Surveillance

The surveillance aspect is an intramural effort
that uses the United States Department of Agri-
culture, National Agricultural Statistics Service
(USDA/NASS) infrastructure to collect youth
farm injury data that otherwise wouldn’t be col-
lected in order for NIOSH to analyze and use
for surveillance of youth agricultural injuries.

Research

The research effort is accomplished through
the NIOSH extramural grants program and tar-
geted extramural Requests for Assistance (RFA)
announcements under the Childhood Agricul-
tural Safety and Health Research title.

It is of note that during the same time period
that CAIPI was being developed and imple-
mented, NIOSH was endorsing and actively
engaged in the National Occupational Research
Agenda (NORA). During the first decade of
NORA, youth working in agriculture were ad-
dressed under the “Special Populations” head-
ing and in the second decade of NORA they
were addressed under “Vulnerable Populations”.
Many of the same stakeholders who were ac-
tive in developing the 1996 and 2001 childhood
agricultural injury prevention National Action
Plans were also engaged in these NORA pro-
cess. Thus some similarities of research priori-
ties for childhood agricultural injury prevention
between the two programs could be observed.

Information Dissemination/
Research Translation

Information transfer/research translation is pri-
marily accomplished through an extramurally
funded National Children’s Center for Rural
and Agricultural Health and Safety (http://www.
marshfieldclinic.org/nccrahs) and a  dedicated
topic page on the NIOSH Web site for childhood
agricultural injury prevention (http://www.cdc.
gov/niosh/topics/childag). NIOSH has posted
surveillance findings and youth agricultural in-
jury prevention pamphlets on this website. The
NCCRAHS has been active in promoting NIOSH



surveillance findings, promoting promising in-
tervention strategies, and convening groups of
stakeholders on identified childhood agricul-
tural injury prevention issues. The NCCRAHS
translates research into commonly understood
concepts or terms and serves as a catalyst for
childhood agricultural injury prevention efforts.
This has resulted in: (1) several reports/docu-
ments being produced and disseminated, (2) ac-
tion agendas developed by stakeholders to ad-
dress prominent childhood agricultural injury
prevention issues, and (3) obtaining feedback
from stakeholders on activities conducted by
the NCCRAHS in the area of childhood agri-

cultural injury prevention.

Request for Assistance Announcements

NIOSH used the 1996 National Action Plan
and the updated 2001 National Action Plan to
identify priority areas for agricultural youth in-
jury prevention research. In addition, NIOSH
sought public input on the CAIPI program,
including research priorities, in 1997, 1999 and
2009 through public meetings. Identified issues
and concerns were then selected as research
priorities within the Requests for Assistance
(RFA), which were announced for competitive
applications under the Childhood Agricultural
Safety and Health Research title.

The following Childhood Agricultural Safety
and Health Research RFAs have been released
since 1997:

RFA #725 (FY 1997)
8 Grants Funded

NIOSH solicited grant applications through this
RFA to conduct research on etiology, outcomes,
and intervention strategies, and to rigorously
evaluate the effectiveness of commonly used
educational materials and methods in prevent-
ing childhood agricultural injuries and illnesses.
Grants funded under this RFA addressed etio-
logic, intervention and educational evaluation
studies. Project summaries are provided in the
Grant Summaries section of this document.

RFA #817 (FY 1998)
3 Grants Funded

NIOSH solicited grant applications through this
RFA for the following three priority research ar-
eas: (1) risk factors for agricultural injuries as-
sociated with child development, (2) social and
economic consequences associated with youth
workers, and (3) the design and/or evaluation
of strategies to prevent childhood agricultural
injuries. Grants that were funded under this
RFA focused on risk factors of farming/ranch-
ing operations, developing work guidelines for
youth, and evaluating dissemination methods
for established youth work guidelines. Project
summaries are provided in the Grant Summa-
ries section of this document.

RFA #R01-OH-00-001 (FY 2000)

Childhood Agricultural Safety and
Health Research

8 Grants Funded

NIOSH solicited grant applications through
this RFA for research applications to: (1) de-
velop new or enhance existing control tech-
nologies to reduce injury to youths exposed to
agricultural production hazards or (2) evaluate
the effectiveness of commonly used educational
materials or training designed to increase child-
hood agricultural safety and health behaviors.
Grants that were funded focused on developing,
adapting and evaluating guidelines for children
and adolescents engaged in a variety of farm-
related work. Project summaries are provided in
the Grant Summaries section of this document.

RFA #R01-OH-00-005 (FY 2000)
2 Grants Funded

NIOSH solicited grant applications through a
program announcement for research to strength-
en occupational safety and health surveillance.
The Centers for Disease Control and Prevention
(CDC)/NIOSH) announced the availability of
fiscal year (FY) 2000 funds for grant applications
for research to strengthen occupational safety
and health surveillance. Projects were sought



that: (1) strengthen surveillance of high-risk
industries and occupations, such as mining,
and of populations at higher risk, (2) promote
a better understanding of the magnitude and
scope of childhood agricultural injuries and
illnesses, (3) develop methods for effective oc-
cupational safety and health surveillance con-
ducted by employers, unions, and other non-
governmental organizations, and (4) increase
research methods development to improve
occupational surveillance. NIOSH funded
projects that promoted a better understand-
ing of the magnitude and scope of childhood
agricultural injuries and illnesses. Childhood
agricultural injury surveillance projects that
addressed area #2 were funded for four years.
Project summaries are provided in the Grant
Summaries section of this document.

RFA #R01-OH-01-007 (FY 2001)

Community-based Interventions to Prevent
Childhood Agricultural Injury and Disease

2 Grants Funded

NIOSH solicited grant applications for research
on evaluating the effectiveness of community-
based interventions in reducing childhood ag-
ricultural injury and disease. Applications were
sought from organizations which work directly
with implementing community-based interven-
tions or which have the expertise to evaluate sci-
entifically the effectiveness of their community-
based childhood agricultural injury and disease
prevention interventions. Project summaries are
provided in the Grant Summaries section of
this document.

RFA #R01-OH-03-003 (FY 2003)

Childhood Agricultural Safety and
Health Research

7 Grants Funded

NIOSH announced available grant funds for
research applications on childhood agricultural
safety and health to: (1) develop and evaluate new
or existing enhanced control technologies to re-
duce injury to youths exposed to farm hazards,

(2) develop and evaluate incentives that encour-
age adults to protect youth from farm hazards, or
(3) identify the economic and social consequences
of youths working on farms. Grants were funded
under the first priority area. Project summaries
are provided in the Grant Summaries section of
this document.

RFA #R01-OH-07-002 (FY 2007)

Childhood Agricultural Safety and
Health Research

3 Grants Funded

NIOSH solicited grant applications for research
projects on: (1) developing and evaluating new
or existing enhanced control technologies to re-
duce injury to youths exposed to farm hazards,
(2) identifying and implementing strategies that
encourage adults to adopt injury control meth-
ods to protect youths, and (3) identifying the
economic and social consequences of youths
working on farms. Grants were funded under
the first two priority areas. Project summaries
are provided in the Grant Summaries section of
this document.

In addition to these seven RFAs, NIOSH main-
tains active research program announcements
(RO1, RO3, R21, K01, R13, and Small Business
Innovation Research) to solicit a wide variety
of occupational safety and health research ap-
plications. Competitive applications related to
childhood agricultural safety and health could
be funded under various standing program an-
nouncements. More information about NIOSH
extramural programs is available at http://www.
cde.gov/niosh/oep.
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GRANTS FUNDED UNDER
RFA 725 (FY 1997)

NIOSH solicited grant applications under this RFA to conduct
research on etiology, outcomes, and intervention strategies, and
to rigorously evaluate the effectiveness of commonly used edu-
cational materials and methods in preventing childhood agricul-
tural injuries and illnesses.



CHILDHOOD HEALTH OUTCOMES IN A RURAL COHORT

NIOSH Grant No. CCR714364

Principal Investigator—James Merchant

The study was designed as a nested study within
the Keokuk County Rural Health Study, a 20-
year prospective study with five four-year rounds
of medical examinations, personal interviews,
and environmental assessments of 1,004 house-
holds with 617 children in Round 1. A cross
sectional health interview survey was utilized
with a stratified, random sample of households
in a rural Iowa county not adjacent to a metro-
politan area. Households were randomly strati-
fied by residence—farm, town, and other rural
(non-farm and non-town)—with oversampling
of farm and non-farm, non-town households to
yield more information on certain agricultural
exposures for other analyses. Part of one adult
interview per household covered children aged
0-17 years. An environmental assessment was
conducted of every home and farm. The study
covers four areas of research: childhood injuries,
childhood asthma, adolescent mental health,
and environmental exposures associated with
each of these. Below is a report on the progress
made in each area.

Results: In the round one survey, there were 218
adolescents (1217 years of age), 151 juveniles
(8—11 years of age) and 248 young children (< 8
years of age) for a total of 617 youth.

INJURY

One adult per household was asked to recall the
“accidents and injuries” each child aged 0-17
had during the past 12 months. Injuries must
have restricted normal activities for at least four
hours, resulted in blacking out or losing aware-
ness or memory for any length of time, or re-
quired professional care. Detailed questions were
asked about the most recent injury episode, if
any, for each child. Injury was defined by the re-
searchers as “consequential”—having at least one
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bed day or lost school day, hospitalization, ot sut-
y Y; %
gery—or “minor.”

Of the children for whom an adult completed
an interview, 224 were adolescents aged 12—17
and 397 were other children aged 0-11. One
hundred thirty-seven (22.1%) reportedly had
an injury episode during the past 12 months.
Of the 137 injured children, 122 (89.2%) were
seen by a health professional. About 13% of
all injured children were reported to have had
more than one injury episode during the past
12 months. The most frequent cause of injury
was being struck by or striking against objects
or persons (Table 1), with 35 cases (25.5%). Falls
ranked second, with 34 cases (24.8%). Only six
cases (4.4%) were injured in motor vehicle crashes.
All episodes were unintentional except one assault.
Place for recreation and sport (39.4%) and home
(28.5%0) were the most common places of occur-
rence. Of the 137 injuries, 37 (27.0%) were sprains
or strains, and 36 (26.3%) were open wounds or
lacerations. Fifty-three (38.7%) of the injuries had
at least one bed day or lost school day, hospital-
ization, or surgery. The agent of injury was nearly
always mechanical energy.

ASTHMA

Information was collected from parents on 611
children during the first round of the Keokuk
County Rural Health Study (KCRHS). A total
of 330 children ages 8 and older participated in
methacholine challenge testing. The prevalence
of KCRHS-defined asthma (doctor diagnosed
asthma and those treated for wheezing within
the last 12 months) was 16.5% (95% CI13.5-19.4).
Only 34 of the 72 (47.2%) children with a doctor
diagnosis of asthma also reported current medi-
cation use for wheezing. Current wheezing was
reported by 39 of the 101 (38.6%) children classi-
fied as asthmatic by the KCRHS definition.



A total of 330 children ages 8 and older partici-
pated in methacholine testing for airway hy-
perresponsiveness. Thirty-eight children were
excluded from testing for a variety of reasons.
The prevalence of airway hyperreactivity (BHR)
as defined by a PD20 < 8 mg/ml of methacho-
line, was 41.8% (95% CI 36.5—47.1). Nearly 79%
of children with BHR were not classified as
asthmatic by the KCRHS definition, and 21 of
the 47 asthmatic children tested did not exhibit
BHR through methacholine testing.

A nested case-control study was designed to
evaluate risk factors for childhood asthma. All
medical data were collected from the standard
respiratory questionnaire and medical testing
was completed for all children in the KCRHS.
Eligible controls were defined by first excluding
the cases and all other children in case house-
holds from a list of children ages 8—17. Controls
were then randomly selected from this list for a
case-to-control ratio of 1:2. Univariate analyses
found that boys were more likely than girls to
have asthma (OR=2.19, 95% CI=1.34-3.58), but
that age, parental history of asthma and type of
residence (farm, rural non-farm or town), low
birth weight, history of breast feeding, supple-
mental oxygen use at birth, or environmental
tobacco smoke at home were not significantly
associated with asthma. However, ever having
been diagnosed with allergies (OR=5.14, 95%
CI 3.05-8.60), premature birth (OR=2.9, 95%
CI=1.6-5.25), neonatal intensive care unit ad-
mission (OR=1.98, 95% CI=1.06-3.69), or a his-
tory of early respiratory infections (OR=4.78,
95% CI 2.9-7.86) were significantly associated
with asthma. When these risk factors were mutu-
ally adjusted for all other variables in a multivari-
ate model, male gender, a previous diagnosis of
allergies, a history of early respiratory infections,
and premature birth continued to be significantly
associated with KCRHS defined asthma.

ADOLESCENT MENTAL HEALTH

Based on data from in-person interviews with
192 adolescents (age 12-17), risk factors for

suicide, such as depression, alcohol abuse, and
stress, were examined. The distribution of de-
pression symptoms among males and females,
farm, rural non-farm, and town adolescents are
described. In addition, two adolescents reported
having been treated for depression. Nearly 42
percent of all female adolescents and 45.5% of
all male adolescents had at least one drink of al-
cohol in their lives, while 40% of farm, 51.4%
of rural non-farm, and 44.4% of town adoles-
cents had done so. Binge drinking at least once
within the past 30 days (defined as having five
or more drinks on one occasion) was reported
by 13.9% of the males and 9.9% of the females,
14.7% of the farm, 17.1 % of the rural non-farm,
and 7.4% of the town adolescents. Sixty-nine
percent of the males and 68% of the females
had experienced at least one stressful event in
the past year, while 67.6% of the farm, 69.7% of
rural non-farm, and 69.2% of town adolescents
reported doing so. Nearly one-third of the ado-
lescents (31.1 %) reported two or more stressful
events in the past year.

Using an abbreviated 11-item Center for Epi-
demiological Study-Depression Scale (CESD),
which measures depressive symptoms, depres-
sion scores were calculated for all adolescents.
A cutoff of 8 was used to identify those with
high depression scores. Many more females
(43.0%) than males (27.8%) had high depression
scores. More rural nonfarm adolescents (44.1 %)
had high depression scores than farm (28.2%)
or town (37.2%). The sample of 192 adolescents
was divided into two groups. Those with high
depression scores (8 or more on the CES-D)
were in the “High” group and those with low
depression scores were in the “Low” group. The
variables hypothesized to be factors associated
with depression were dichotomized (e.g., good
health, poor health; high level of stress, low
level of stress) and Chi-Square analyses were
performed in order to determine if, in fact, these
risk factors were found more frequently in the
High group than in the Low group. Those ado-
lescents in the High group reported poorer health
in general (p=0.05), and females, but not males,
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reported poorer emotional health (p=0.0001).
Others in the High group reported little control
over the things that affect their lives (p=0.023)
and poor academic performance compared to
other students in their class (p=0.0001). Males
who had tried smoking cigarettes in their life-
time were more likely to be in the High group
(p=0.039), while females (p=0.105) were not.
Those who had been in more than one fight in
the past year were more likely to be in the High
group, but this was not significant (p=0.090).
Variables related to drinking alcohol (ever drank
alcohol, drank in past 30 days, binge drinking)
had no effect on whether adolescents were in
the High or Low group. Those who had experi-
enced more than two stressful events in the past
year were more likely to be in the High group
(p=0.007), and this was true of both males
(p=0.020) and females (p=0.033). Those who
had been on at least one sports team (p=0.042),
who felt close to more than three persons
(p=0.056), were more likely to be in the Low
group. Females who belonged to one or more
clubs or organizations were more likely to be
in the Low group (p=0.041), though this was
not true of males (p=0.081). Although carrying
a gun was not significantly related to whether
adolescents were in the High or Low group, it is
interesting to note that 16 adolescents (14 males
and 2 females) in the High group had carried a
gun during the past 30 days.

ENVIRONMENTAL ASSESSMENTS

Ongoing environmental assessments conducted
in the KCRHS were designed to provide data
for each of the other components of this study:
injury, asthma, and adolescent mental health.
In order to assess risk of environmental expo-
sure to children, a series of 15 anthropometric
measurements were taken on children between
the ages of 8 and 16 inclusive. These measure-
ments were selected to characterize facial mor-
phology relevant to the fit and design of pro-
tective respirators. Data collection continued
throughout Round 2 of the Keokuk County
Rural Health Study.
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Childhood asthma prevalence is growing in the
developed world. While most childhood asthma
studies in the US have focused on urban popu-
lation studies, the Keokuk County Rural Health
Study (KCRHS) is comprised of a completely
rural population. The KCRHS is a population-
based longitudinal cohort study designed to
assess respiratory illness, injury, mental health,
and environmental exposures in 1,000 rural
households stratified by type of residence: farm,
town, and trural non-farm. Children included
in the first round (617) cross-sectional analy-
ses found that childhood asthma prevalence
rate in the KCRHS to be 16.3% using the com-
mon definition of physician diagnosis and/or
ever used medication for wheezing. That is over
twice the national rate. Home environmental as-
sessments have been performed in over 90% of
the households within the study. Results show
that homes with farm exposures are less likely
to have children with asthma than other house-
holds within the study population. After adjust-
ing for neonatal and other known medical risk
factors, furnace age and continuous burning
gas stove pilot lights have been found to have
a positive association with the prevalence of
childhood asthma. Due to the cross-sectional
design of the study, temporality of exposure and
disease could not be determined. Further lon-
gitudinal study is pending to assess temporality
of exposures associated with childhood asthma.
Therefore, these findings are unable to determine
whether the observed associations with asthma
prevalence represent causation or exacerbation.
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EVALUATING OHIO’S TRACTOR CERTIFICATION PROGRAM:
TRADITIONAL AND NOVEL APPROACHES

NIOSH Grant No. CCR514370
Principal Investigator—J. R. Wilkins, Il

This project was composed of three main/
principal efforts: Study 1 and Study 2—discussed
below——plus an effort to develop a Virtual Real-
ity (VR) simulation of driving a farm tractor (dis-
cussed in the last section of this report). Study 1
was designed to measure the need for tractor cer-
tification in Ohio (i.e., the number of youth who
are operating tractors) and the extent to which the
Ohio Tractor & Machinery Certification Program
(OTMCP) is meeting that need. In Study 2, the ex-
tent to which youth who operate tractors perform
the recommended tractor safety behaviors, the
magnitude of the relationship of some potential
behavioral antecedents to safe tractor operation
through the application of Protection Motivation
Theory (PMT), and the extent to which participa-
tion in the OTMCP influences these antecedents
and behaviors was investigated.

STUDY 1

A school-based survey of Ohio youth enrolled
in grades 8—10 was conducted on a statewide ba-
sis during the period November 1998 through
May 1999. An unequal probability stratified
cluster sample was drawn for this study, with
stratification on two variables: 5 geographic re-
gions of the state (southwest, southeast, north-
west, northeast, central) and 3 grades (8", 9",
10™). Because the level of clustering was the
school, whole schools were drawn rather than
individual classes or students. In accordance
with a stratified sampling plan, each school was
sampled for just one grade.

Based on responses to the Study 1 survey items,
two groups of respondents were delineated: (1)
youth who are mandated by law to participate
in the OTMCP, and (2) youth who are not
mandated to participate but who, due to their
operation of tractors or hazardous machinery,
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are at risk for injuries stemming from these
exposures. These two groups represent different
definitions of need for the OTMCP. Youth in
the first group (the “mandated by law” group)
had to meet the following criteria: (1) worked
on a farm not owned or operated by a parent
or guardian, and (2) operated a tractor or other
hazardous machinery. In order to be a member
of the second group (the “injury risk” group),
youth simply had to operate a tractor or other
hazardous machinery. Thus, the second group
contained those students in the “mandated by
law” group and those students who operated a
tractor or other hazardous machinery but did
not report working on a farm or only worked on
a parent-operated farm.

Results: Ninety-seven of the 132 schools (73.5%)
invited to participate in the study returned us-
able surveys. A response rate for each partici-
pating school was calculated by comparing the
number of completed surveys with the number
of students enrolled in the appropriate grade.
The mean school response rate was 81.3%. In-
dividual student responses totaled 7,388 out of
an estimated possible 7,793 students in the se-
lected schools for an individual response rate of
94.2%. Since tractor certification programs are
intended for 14 and 15 year olds, only youth in
this age group were included in further analyses.

Tractor and other hazardous machinery op-
eration are relatively common among Ohio
youth. More than half of the youth had oper-
ated farm machinery or a farm tractor before
the age of 16. One quarter of the respondents
met the criteria to be mandated by law to par-
ticipate in the OTMCP; 58.1% of the respon-
dents operated farm tractors or farm machinery
before the age of 16 and would potentially
benefit from participation in the program.



Based on the proportions of the sample meeting
the criteria for the two need groups and using
1990 census data, estimates of the number of
Ohio youth who meet the inclusion criteria were
calculated. It was estimated that 44,748 students
are mandated by law to participate in the OT-
MCP and that 106,000 students are candidates
for the program because they operate tractors
or machinery. During the last 2 years, the OT-
MCP was offered in 26 of the 88 counties of
Ohio, with approximately 600 students being
certified. This constitutes less than 1% of the
youth in Ohio operating tractors or other haz-
ardous machinery. Even if it is assumed that all
students who were certified during the past 2
years were mandated by law to do so, only 1.3%
of those mandated by law have actually attained
certification.

Multiple logistic regression analyses using mem-
bership in the two need groups as dependent
vatiables were calculated. These tesults showed
that males, students who live on farms, stu-
dents who live in more rural communities and
students who enroll in agricultural education
classes are more likely to be included as mem-
bers of these groups. These variables explain
approximately 15.8% of the variance in the
mandated-by-law group and 20.1% of the vari-
ance in the at-risk group. It should be noted that
because the proportion of the sample that lives
on a farm or that attends agricultural education
classes is small, even though the odds ratios for
these variables are large, a sizable proportion of
members of the two “need” groups do not live
on a farm and do not attend agricultural educa-
tion classes. For example, 84.5% of the at-risk
group does not live on a farm and 73.6% of this
group has never been enrolled in an agricultural
education class.

Discussion: The population-based impact of an
injury prevention program is dependent on the
proportion of the target population who par-
ticipates and the effectiveness of the program in
meeting injury prevention goals. This study sug-
gests that no matter how effective the OTMCP,

much of the potential of safety training for
reducing tractor-related injuries is going un-
tapped due to very low participation levels.

The counties that offered OTMCP through 4-H
relied on reactive recruitment, i.e., the program
was advertised and students were enrolled when
they contacted the agency. A stages-of-change
perspective (Prochaska, Johnson, and Lee, 1998)
suggests that such a recruitment strategy is
doomed to fail if a large proportion of the target
population is in early stages of readiness for be-
havior change. If the youth and their parents do
not believe that they are vulnerable to tractor-
or machinery-related injuries, or if they do not
believe that training would offer much benefit,
then they are unlikely to sign-up to participate.
Other interventions, such as a mass media pub-
lic health education campaign aimed at increas-
ing perceptions of the relevance and benefit that
can be derived from the program, may be neces-
sary to increase demand for the program. In ad-
dition, such efforts must be aimed at a broader
audience than the farming community. With
more than a quarter of the students who are
mandated by law to participate in the OTMCP
not living on a farm, recruitment channels other
than farming organizations (such as the Farm
Bureau) need to be utilized.

Relying on agricultural education classes to be
the primary provider of tractor certification
courses will miss a large proportion of the youth
who could benefit from the program. Thus, ei-
ther the Department of Education needs to sup-
port offering the course as an extra-curricular
activity or the number of counties offering the
course through 4-H must increase.

Another strategy for increasing enrollment of
students into the program involves enforcement
of the Hazardous Occupations Order with em-
ployers. The regulation requires employers to
keep a copy of the training certificate on file,
and states that fines from $1,000-$10,000 can
be levied for failure to do so. Only a small pro-
portion of the youth who are mandated by law
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to participate in the program are actually receiv-
ing certification training, suggesting that en-
forcement of the Hazardous Occupations Order
is minimal. This study suggests that the issue of
compliance with federal mandates and standards
should be central to future intervention effective-
ness research. Increasing participation in man-
dated training may be an important step in pro-
tecting the health of our nation’s young workers.

STUDY 2

Three types of data were collected as part of this
study. Survey data were collected from youth,
survey and qualitative interview data were col-
lected from OTMCP instructors, and observa-
tional data were collected through site visits to
four OTMCP classes.

Youth sample: The study population was com-
posed of Ohio youth ages 13—16 who operated
tractors. Youth were recruited for this study in
two ways. First, 4-H leaders and Ohio Farm
Bureau staff were asked to submit the names
of youth in their counties who were likely to
be operating tractors. Second, instructors in
the Ohio Tractor and Machinery Certification
Program were asked to identify youth who had
expressed interest in the course. These proce-
dures resulted in two groups of student recruits:
those who were participating in the OTMCP,
and those in the same age bracket who were
operating tractors but were not participating in
the OTMCP (the latter will be referred to as the
comparison group).

This resulted in collection of pre-test data from
537 youth, 236 in the OTMCP group and 301 in
the comparison group. A second questionnaire
(Q2) was mailed out to the OTMCP students
one week after completion of the program.
Members of the comparison group were mailed
the second questionnaire about the same time
as the OTMCP students in their county. A to-
tal of 384 students (71.5%) returned post-test
questionnaires. Also, in order to obtain a better
understanding of how Ohio youth think about
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tractor operation and injury prevention, three
focus groups were held with Ohio Farm Bureau
youth groups during the Ohio State Fair in Au-
gust of 1998.

Participants were primarily Caucasian males,
the majority of whom were in the 8" and 9™
grades. Almost three-quarters of them resided
on a farm. Most reported that they had worked
on a farm before, with almost 80% reporting
that they had worked on their parent’s farm and
one-third reporting that they had worked on a
farm not owned by their parents.

Instructor Sample: All counties in Ohio were
contacted to ascertain if they were offering the
OTMCP. If the course was being offered, in-
structors’ names and contact information was
received. All 24 identified OTMCP instructors
were recruited to participate in a survey of their
instructional practices. Completed surveys were
returned from 21 instructors. Areas that were
addressed in this questionnaire include the cur-
riculum/requirements, teaching style, and opin-
ions about youth tractor safety.

VIRTUAL REALITY TRACTOR DRIVING

A model, which has been reviewed, provides
a plausible immersive environment for tractor
safety studies. Stereo visual and audio stimuli
with haptic (force reflection) information have
been integrated in a real-time environment.
Trials with students in the age brackets being
studied in the OTMCP are being considered.
During Year 3, it was planned to improve and
augment the realism of the system, study its
efficacy in tractor safety evaluation, and make
recommendations for further developments and
implementations.

During the second year, the equipment desig-
nated for the project was purchased. Purchas-
ing of the tracking equipment has been delayed
because of recent developments in the indus-
try, and options are being explored for more
cost-effective equipment and the integration of



new emerging interface hardware. In addition,
integrating seasonal scenes was postponed be-
cause more basic developments were required to
exploit these aspects.

Improved dynamic models for more realistic
and accurate physical behavior are desired to be
created, along with improved sound interpola-
tion or sound synthesis to optimize audio im-
mersion. Creation and acquisition of additional
terrain models and tractor models as well as trac-
tor implements (e.g., wagon/hopper) ate also de-
sired. A method for the incorporation of dynamic
environment elements such as hazards, weather,
vehicles, increased network capability and data-
base integration, multi-user support as well as
mass trial customization, metrics, and storage is
also recognized as being desirable elements.

CONCLUSION (OF ALL THE STUDIES)

The major findings of these studies are (a) alarge
proportion of 14- and 15-year-olds in Ohio are
operating tractors and other hazardous machin-
ery; (b) there is much room for improvement in
terms of the extent to which these youth per-
form appropriate tractor safety behaviors; (c) the
protection motivation concepts of self-efficacy,
response efficacy, and maladaptive response

rewards are associated with Ohio youths’ self-
reported tractor safety behavior; (d) the OTM-
CP, as it is currently delivered, has a modest but
positive effect on safety knowledge, attitudes,
and behaviors; and (¢) only a small proportion
of the youth who might benefit from the pro-
gram choose to participate in it. Thus, the need
for the OTMCP is high. An educational innova-
tion (such as use of Virtual Reality) that will be
attractive to youth and that is designed to maxi-
mize the effect of the OTMCP on PMT con-
cepts could help the OTMCP achieve its goal of
preventing tractor-related injuries among youth.
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CHILDHOOD INJURIES IN WASHINGTON STATE AGRICULTURE

NIOSH Grant No. CCR014332

Principal Investigator—Bruce Alexander

The objective of this study was to character-
ize the distribution, determinants, and circum-
stances of medically treated agriculture related in-
juries to children and adolescents in the Yakima
Valley of Washington State and to evaluate the
utility of existing records in local medical facili-
ties for identifying agriculture-related injuries.

The study was a case-control study with a poten-
tial for a nested case-crossover sub-study. Eligible
cases were children and youth under age 20 who
were treated for an agriculture-related injury at
one of five hospitals or three farmworker clinics
in the Yakima Valley of Washington State. The
methods for case finding and recruitment were
tailored to each hospital and clinic to accommo-
date the different record keeping systems and
rules for patient contact. The emergency room
logs and emergency room personnel were the
primary source of screening information at the
hospitals. Records for potentially eligible inju-
ries were reviewed and all likely candidates were
contacted by letter then telephone or in person
to verify the injury as eligible and recruit the
participant for the study. Up to two controls
were selected from the neighborhood where the
case lived using a structured doot-to-door se-
lection protocol. The controls were matched on
age group, gender, and the child’s relationship
to agriculture. The latter matching criterion was
used to ensure that the control population rep-
resented the exposure experience of the popula-
tion from which the case arose. Although this
method provided a theoretically more valid con-
trol sample, it was difficult to carry out. After ob-
taining informed consent, an in-person interview
was conducted with the case or control and the
parent of the participant if the child was under
age 18. Interviewers were hired who were from
the area, had grown up in farm working fami-
lies, were bi-literate and bilingual. Demographic,
work history, personal habits, history of injury
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and illness and safety behavior information were
collected, as well as a description of the injury
event from the case.

Results: Of the 398 potentially eligible injuties,
173 were determined ineligible when the case
was contacted, 81 were potentially eligible but
could not be located, 63 were eligible for inclu-
sion but declined to participate, and 81 injury
cases completed the study. Of the 81 participat-
ing cases, 66 were work-related injuries. Sixty
percent of the participating cases were age 17
and older and 72% were male. The predominant
injuries resulted from ladder falls while work-
ing in tree fruit orchards (N=12) and seven in-
juries were lacerations caused by knives used to
harvest asparagus. Contact with or falls from
animals accounted for another 15 injuries. Few
identifiable factors were strongly associated
with the risk of injury other than the type of
job being done. Two exceptions were that the
risk of injury was lower for persons who were
usually supervised in their job (OR=0.24, 95%
CI=0.08-0.76) and for those who reported re-
ceiving formal safety training (OR=0.32, 95%
CI=0.12-0.82).

Limitations: Barriers to identifying and enroll-
ing cases of agriculture-related injuries treated
at these facilities was a major limitation of this
study. Less than 50% of the eligible injury cases
identified participated and it was clear that the
procedures under-ascertained these injuries.
Consequently the results must be interpreted
with extreme caution.

Discussion: The agriculture-related injuries to
children in the Yakima Valley, which is repre-
sentative of the Pacific Northwest, are unique to
the agriculture practiced in the region. The pat-
tern of injuries differs from those seen in much
of the rest of the country. Therefore, prevention
strategies should be developed that are specific



to the injuries such as ladder injuries and aspara-
gus knife injuries.

The records available through emergency rooms
can identify potential agriculture-related inju-
ries, however, the process is very labor intensive
and produces many false positives. The use of
community-based clinics for surveillance pro-
vides a much larger problem for surveillance.
Unlike the hospital, there is no central point of
entry where the agriculture-related injuries can
be identified on an ongoing basis. Maintaining
this type of surveillance system without sub-
stantial resources dedicated to the reporting
sites is not sustainable.

Conclusions: Although this study did not achieve
its original goal of characterizing host-specific
determinants of injury in this population, it did
characterize the major types of agriculture-relat-
ed injury in this region. As a result of this study,
two additional studies have been initiated by
PNASH and the Washington State Department
of Labor and Industries to better understand

ladder-related injuries in tree fruit production.
This study also provides some lessons on the
study of injuries in this community and the ap-
plication of analytical epidemiologic study de-
signs for studying agriculture-related injuries.
Clearly this community includes many persons
who feel marginalized and may fear that there
are negative consequences for participating in
these studies. Being formally approached, even
by a Latino worker from the community, for
an interview study may be too intimidating.
The control selection protocol had been used
successfully elsewhere; however the nature of
this community makes it difficult to randomly
identify individuals for recruitment. The results
of this study also clarified a problem with
a great deal of agriculture-related injury re-
search; that it is difficult, if not impossible, to
define agriculture-related injuries in a manner
that allows focus on specific etiologies. Future
research should focus on very specific types of
injuries, such as the previously noted studies of
ladder-related injuries.
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YOUTH TEACHING YOUTH: ARE TASK TEENS READY TO TEACH?

NIOSH Grant No. CCR514378

Principal Investigator—Robert Petrea

The Youth Teaching Youth: Are TASK Teens
Ready to Teach project was an evaluation of an
ongoing Teaching Agricultural Safety to Kids
(TASK) initiative of the Illinois Easter Seal So-
ciety. TASK promotes a youth teaching youth
model that trains high school FFA members in
agricultural safety and health topics and who
then present these topics to elementary youth in
the school setting. The evaluation used surveys
and interviews of both previously and currently
involved members of IL. FFA Chapter members
participating in the initiative. Data collected also
included observations of the training that teens
received and the presentations that these trained
teens presented to elementary school children.
Quantitative evaluation of elementary school pre-
sentation effectiveness used a quasi-experimental
Separate-Sample Pretest-Posttest Control group
Design [Campbell and Stanley 1962].

Conclusion: Observations and sutrveys of pat-
ticipants in TASK training by FFA members
indicated too much information was being giv-
en at the expense of assimilation and practice/
rehearsal. All categories of FFA members that
attended TASK training indicated overall satis-
faction with the training received and the TASK
experience overall. No significant difference in
intention to perform 11 specific agricultural safe-
ty and health behaviors was found when com-
paring trainees immediately after training and
after a year follow-up. Most questions were not
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directly related to TASK material and were de-
signed to assess any overall generalized impact
on students who participated in TASK. It was
noted that TASK trainees’ positive perceptions
of TASK training impact on their view of safety
and health issues was consistent, positive and
increased as the students aged. TASK presenta-
tions made by high school FFA members were
presented at an appropriate age level and in a
positive manner to elementary students. TASK
training and materials were used in a variety of
locations outside of the elementary classroom
and TASK materials were accurate, appropri-
ate and contained useful materials for teaching
agricultural safety and health. The null hypoth-
esis “No significant difference will be seen in
the agricultural safety and health knowledge
and comprehension between those elementary
classroom students that receive TASK presenta-
tions and those that do not” was not rejected.
It was noted that those receiving TASK presen-
tations were receiving specific information that
was not among the “general knowledge” for the
students tested.
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WI CHILDHOOD AGRICULTURAL SAFETY AND

HEALTH INTERVENTION
NIOSH Grant No. CCR514357

Principal Investigator—Larry Chapman

Little research is available regarding the tasks of
child or adolescent work on dairy farm operations
or small scale, fresh market vegetable production.
Objectives of the study were: (1) to investigate
work performed by children and adolescents on
these operations and (2) to promote agricultural
production practices that were more efficient,
safer and relatively easy to adopt through various
information channels for the reduction of risk
to youth workers and their families in dairy and
fresh market vegetable production.

DAIRY FARM OPERATIONS

Mail questionnaires were administered to a
community-based, age- and operation size-
stratified sample of individuals aged 6 to 18
(n=240) who worked on dairy operations in
Wisconsin. Data were collected in 1999. The 197
children and adolescents reported averaging 567
hours of dairy farm work in the last year (10.9
hours/week) and completed over 1/3 of all calf
feeding, 1/5 of the milking, 1/5 of cow feed-
ing, and 1/10 of tractor operation houts on their
farm during the weeks they worked. Some of
the young workers reported accomplishing du-
ties also judged by some experts as hazardous
work, including nearly half of the 9- to 11-year-
olds driving tractors. Six nonfatal injuries were
reported that required stopping work (14.6 per
100 full-time working populations). Wisconsin
dairy farm youth appeared to be working no
more hours per week than their peers in other
studies of agricultural populations.

Agricultural production practices suggested
for dairy producers to reduce risk and in-
crease efficiency (profit) were Barn lights, Silo
bags, Mixing site (for calf feeding), and Bot-
tle holder (for calf feeding). Dairy producer
grower’s awareness, adoption, and perceptions

increased measurably between the baseline and
fourth-year intervention for all but one produc-
tion practice (Bottle holder).

Conclusion: Adolescents and some children largely
performed the same range of tasks and often the
same scope of work as adults, including some
performing hazardous work. There is a need
for further investigations with larger samples of
dairy youth to confirm these findings. The expo-
sures of very young workers to hazardous tractor
driving and tower silo tasks suggest that there is
an urgent need for improved and validated inter-
ventions to reduce these exposures. Dairy pro-
ducer awareness, perception, and adoption of
targeted agricultural production practices were
often marked by early rises and later stabilization
instead of steady sequential increases theorized
(pethaps due to larger economic forces/low milk
prices depressing investment).

SMALL SCALE, FRESH MARKET,
VEGETABLE PRODUCTION
OPERATIONS

A mail questionnaire was administered in an ex-
ploratory study to an age-stratified, convenience
sample of children and adolescents age 5 to 18
(n=81) who were working on Wisconsin fresh
market vegetable operations. Children and ado-
lescents reported averaging 349 hours of farm
work last yeat. Youths completed over 1/5 of all
the tractor operation and produce loading and
unloading that was completed by adults or chil-
dren on their farms; 1/7 of the weeding, produce
washing, and packing; and 1/12 of the hand hat-
vesting during typical weeks when they worked.
Fifty percent of 1518 year olds reported experi-
encing low back discomfort in the last year, and
25% reported disabling discomfort.
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Agricultural production practices suggested for
the fresh market growers to reduce risk of in-
jury and increase efficiency (profit) were Use of
mesh bags, Standard container, Half-pallet, Sit-
ting cart, and Packing shed.

Evaluation of the results of dissemination/
promotion efforts indicated that fresh market
growers saw, read, or heard about the produc-
tion practices and labor aids they were promot-
ing at public events, production print publica-
tions and other venues which were targeted/
aided by the researchers.

Conclusion: Children and adolescents performed
the same range of tasks and often the same
scope of work as adults. Further investigation
with larger, more representative youth samples
is needed to confirm these findings. Fresh veg-
etable growet’s awareness, adoption, and pet-
ceptions increased for only a few of the produc-
tion practices and labor aids that were promoted
(possibly due to difficulties in maintaining com-
parability between operations in the 1998—1999
and 2000-2001 sampling frames).
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AGRICULTURAL DISABILITY AWARENESS AND RISK EDUCATION

NIOSH Grant No. CCR414307

Principal Investigator—Deborah Reed

This project developed and tested a farm health
and injury prevention educational intervention for
high school agriculture students. It used an experi-
ential learning curriculum in the form of physical
and narrative simulation exercises within 21 high
schools in Kentucky, Iowa, and Mississippi. A
quasi-experimental crossover design was used
to test the effectiveness of two sets of instruc-
tional materials designed through participatory
research with agriculture teachers and students.
Narrative simulations based on farm work sto-
ries and simulations of farm work while students
pretended to have a disability were completed in
14 schools (n=373) over the academic year. Stu-
dents in seven control schools (n=417) received
no intervention but completed demographic
surveys and pre/post-measures of farm safety
attitudes and intent to change safety behaviors
during the same time frame as the treatment
schools. A year after the intervention, 29 stu-
dents from the treatment group received farm
visits to assess their farm safety behaviors.

Results: Students were found to engage in haz-
ardous work on farms. Thirty-two students
were involved in tractor overturns and 11 had
received power take-off (PTO) injuries. One
quarter of the students reported hearing prob-
lems and 21% had respiratory symptoms after
working in dusty farm environments. Students
who completed at least two physical and two
narrative simulations of the AgDARE cur-
riculum showed statistically significant posi-
tive changes in farm safety attitude and intent
to change behaviors, based on self-reported
behavior. To validate these reports, a conve-
nience sample of 29 students who currently
worked on farms and completed the AgDARE
curriculum were selected by their teachers and
the research team for farm visits one year af-
ter the student’s participation in AgDARE. Of
these 29 students, 22 (76%) had made safety
behavior changes in their farm work since the

program. These results cannot be statistically in-
terpreted, but attest to the influence of the pro-
gram and its potential for lasting effects.

Limitations: The curriculum was taught by the
research team and not the regular classroom in-
structor, the control group was older than the
treatment group, the study relied on self-reported
behavior and the only validation by farm visits
was a convenience sample.

Conclusions: In the study, A¢DARE demonstrat-
ed positive influences on safety attitudes and
safety behaviors by participants, which lasted
after the intervention. However, it should be
tested under normal classroom conditions and
have further validation of its effectiveness be-
fore it is widely adopted.
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RISK FACTORS FOR INJURY AMONG MIGRANT AND SEASONAL

FARMWORKER CHILDREN
NIOSH Grant No. CCR014314

Principal Investigator—Harlan Amandus

The objective of this study was to determine the
causes of injury, the prevalence of injury, and risk
factors for injury among migrant and seasonal
farmworker children. During 1998-2000, infor-
mation on injuries during the previous year to
2,220 migrant and seasonal farmworker children
in 12 states was collected by interviewing parents.

Results: Among 27 traumatic injuties reported, 12
were caused by a fall, 3 by possible pesticide ex-
posure, 3 by being hit by a tractor or forklift, and
9 by other causes. The prevalence of traumatic in-
juries was 0.012 in the total sample, 0.006 among
children who had not worked in farmwork, 0.011
in those who had worked with parents, and 0.047
in those who had worked independently of their
parents. The prevalence was 0.007 among those 5
years of age or younger, 0.012 for ages 69, 0.015
for ages 10—14, and 0.017 for ages 15—18.

The odds ratio for injury was significantly in-
creased (p-value < 0.05) in children who worked
independently of their parents; who worked
with livestock, around greenhouses, and with
tobacco; whose parents reported that child care
facilities were too far away; who did not go to
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school; whose parents spoke English; who had
poor quality, overcrowded housing; whose pat-
ents reported that their employer’s believe that
child safety on the farm is not very important;
and whose parent believes that farmwork is only
a little dangerous and that it is not important
that a child learn about farm safety.

Conclusions: The prevalence of injury is in-
creased among migrant children and seasonal
farmworker children who work independently
of their parents and among children who work
with livestock and in greenhouses.

Migrant and seasonal farmworker children have
increased injury risks if they work independently
from their parents, live in over-crowded, poor
quality housing, and have parents and employers
who think that farmwork is not very dangerous.
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EVALUATION OF A SCHOOL-BASED AGRICULTURAL HEALTH AND
SAFETY CURRICULUM: WORK SAFE WORK SMART

NIOSH Grant No. CCR514360
Principal Investigator—D Parker/Allan Williams

Agriculture is one of the most hazardous in-
dustries in Minnesota and the United States.
In rural Minnesota, adolescents are frequently
employed in both agricultural and nonagricul-
tural jobs and are injured at a higher rate than
older workers. To address this issue, the Min-
nesota Department of Health previously devel-
oped and pilot tested an occupational health
and safety curriculum targeted to rural Min-
nesota adolescents. The Work Safe Work Smart
curriculum contains nine lessons developed to
enhance adolescent knowledge, attitudes, and
beliefs related to rural occupational health and
safety. The specific goals of this study were to
(1) evaluate the effectiveness of the Work Safe
Work Smart curriculum in rural Minnesota high
schools by measuring changes in attitudes and
beliefs related to preventative behaviors based
on behavior-change theory, (2) identify critical
factors for incorporating the curriculum into
existing school curricula, and (3) promote dis-
semination and utilization of the curriculum in
rural schools.

A group-randomized study design was used to
evaluate the curriculum. Eligible schools were
rural public high schools with 20 students in
each grade. Using a stratified cluster design,
schools were randomly selected from within
four agricultural regions and three categories of
school size. Participating schools within each
region and size class were randomly assigned to
the intervention or control conditions. The pri-
mary evaluation tool was a self-completed stu-
dent questionnaire that included demographic
information; possible covariates, such as farm
residency and work history); and components
of behavior-change models such as knowledge,
intention, perceived benefits, perceived barri-
ers, perceived susceptibility, perceived severity,

and self-efficacy. A pre-test and two post-tests
were used to evaluate outcomes. Following
recruitment and teacher training, 18 interven-
tion schools (N=2183) and 20 control schools
(N=25068) agreed to participate in the evaluation.
Baseline (pre-test) data were collected in the fall
of 2001, preceding curriculum implementation.
Post-tests were administered in the spring and
fall of 2002. Survey items were grouped a priori
and summed into scores for seven outcome cat-
egories for analysis—knowledge, intent, ben-
efits, barriers, susceptibility, severity, and self-
efficacy. Statistical analysis was based on mixed
linear models with adjustment for baseline (pre-
test) values. Secondary analyses examined the
curriculum impact by covariates of gender, race,
ethnicity, academic level, farming experience,
farm residence, work history, injury history, pa-
rental education, and thrill-seeking behaviors.
Data from a previous non-randomized study
were also analyzed.

Results: All schools remained in the study
through the first post-test, but one interven-
tion and two control schools withdrew before
the second post-test. Two of the intervention
schools were not able to complete the curricu-
lum by the first post-test. Students were exposed
to the curriculum primarily through health
classes (42%0) and careers classes (40%). By Post-
Test 1, adolescents exposed to the curriculum
demonstrated a statistically significant change in
three outcomes. Compared to control students,
intervention students showed a greater aware-
ness of their risk of workplace injuries (per-
ceived susceptibility, p=0.038); reported a great-
er insight of potential life-altering workplace
injuries (perceived severity, p=0.001); and an
increased understanding of hazard recognition,
labor laws, and workplace injury prevention
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strategies (increased knowledge, p=0.004). By
the second post-test, only one of the seven out-
comes (perceived severity, p=0.025) remained
statistically significant. Secondary analyses indi-
cated that the effectiveness of the intervention
was not consistent across various categories of
measured covariates. For some outcomes, there
was evidence of a greater intervention effect
among gitls, freshmen (9" graders), those with
a parental education beyond high school, non-
Hispanics, and those with a reduced frequency
of risky behaviors. There was little evidence that
intervention effectiveness was associated with
farm residence, previous work history, previ-
ous farm work, or previous work injury. Data
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from a previous non-randomized study of the
curriculum supported the overall findings. Fol-
lowing completion of the post-tests, over 4,000
copies of the curriculum were distributed on
CD-ROM, and the curriculum (whole or in
parts) was downloaded over 8,000 times from
the Minnesota Department of Health Web site.

Conclusions: The Work Safe Work Smart curticu-
lum was successfully implemented into a vari-
ety of existing school curricula in a sample of
rural Minnesota high schools. Adolescents ex-
posed to the curriculum demonstrated measur-
able changes in several outcomes, which may be
associated with beneficial behaviors in occupa-
tional safety and health.
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COMMUNITY PARTNERS FOR HEALTHY FARMING: EVALUATION

OF A NATIONAL FFA INITIATIVE
NIOSH Grant No. CCU512924

Principal Investigator—Barbara Lee

The project evaluated a national multi-million
dollar campaign conducted by the National FFA
Foundation aimed at promoting agricultural
safety and health through education, commu-
nity development, and youth leadership, known
as the Partners for a Safer Community™ initiative.
The National FFA is the largest youth-serving
organization in the United States with about
7,200 chapters and nearly half a million mem-
bers. Across the United States, over 2500 chap-
ters enrolled in the Partners initiative. The study
sought to answer the question “Is this an effec-
tive use of private sector dollars aimed toward
adolescent agricultural safety and health promo-
tion?” The three-year evaluation study used a
three-group randomized controlled trial design
with a sample of rural-based FFA chapters in
10 states. FFA chapters were randomly assigned
to be in a Standard Treatment group (received
Partners as being conducted across the United
States), an Enhanced Intervention group (re-
ceiving standard Partners plus additional sup-
port and resources), or a Control group (who did
not adopt any aspects of the Partners program).

Results: Data were collected from students
(n=3,081 matched at two time intervals and
1,164 matched at 3 time intervals), FFA advisors
(64 matched at 3 time intervals), and commu-
nity nurses (n1=30). Results indicated that while
all FFA students showed positive changes in the
desired outcomes of safety knowledge, safety
consciousness, leadership, and involvement in
safety campaigns, there were no statistically sig-
nificant differences among the Standard, En-
hanced Intervention, or Control groups. Data
from FFA advisors in the Enhanced Interven-
tion group reported a statistically significant
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greater involvement in safety campaign activi-
ties. FFA advisors indicated time commitments
affected their implementation of Partners as it
was intended by the National FFA. Two-thirds of
the Community nurses who were contacted and
who helped implement the program under the
Enhanced Intervention indicated they believed
it was a valuable program; however, only 5% in-
dicated they spent more than 5 hours total with
their local FFA chapter to implement the Part-
ners program (even with a financial incentive).

Conclusions: Results from this project revealed
that all students gained knowledge and leadership
skills during two academic years, regardless of
the Partners program. Additionally, Partners did
not demonstrate a strong likelihood of increasing
community-based sustainable agricultural safety
and health programs as was expected in the ini-
tial promotion of the program.

Given results of the NIOSH-funded evalua-
tion study, staffing changes at the National FFA
that affected the continuity of the Partners pro-
gram, and competing priorities at the National
FFA office, the Partners initiative was gradually
phased out by the National FFA.
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OCCUPATIONAL INJURY IN HISPANIC FARMWORKER FAMILIES

NIOSH Grant OH003444
Principal Investigator—Stephen McCurdy

A prospective cohort study of injury was conduct-
ed across the 1997 harvest season among migrant
Hispanic farmworkers living in six northern Cali-
fornia migrant family housing centers. Participants
completed an initial interviewer-administered
work-and-health questionnaire with periodic
follow-up through the season. One-thousand
two-hundred and six adult farmworkers com-
pleted the initial survey. The participation rate
was 85.2% among the adults and ranged from
81.1% to 93.4% in participating migrant housing
centers. Eight hundred forty-nine persons (69.7%0)
completed the 4™ and final petiodic questionnaire.

Results: There were 96 occupational (86 agri-
cultural and 10 nonagricultural) and 44 non-
occupational injuries observed over the harvest
season or reported for the preceding year, yield-
ing a one-year reported occupational injury rate
of 10.4/100 FTE and 9.3/100 FTE for agricul-
tural occupational injuries (95% CI 7.5-11.5/100
FTE). Unadjusted analyses showed that men
were at modestly elevated risk for agricultural in-
jury compared to women (9.8 vs. 8.3/100 FTE
for women) and current smokers (13.1 vs. 7.9/100
FTE for never smokers).

Multivariate modeling showed an increased risk
for agricultural injury occurred among women
paid piece rate (RR 4.9, 95% CI 1.8—12.8). Sprains
and strains (30%) were the most common agri-
cultural injuries, followed by lacerations (15%).
No increased risk was associated with increased
acetylcholinesterase suppression across the har-
vest season.

The most commonly involved body parts were
the head, trunk, and upper extremities, each be-
ing involved in about one-quarter of occupational
injuries. Overexertion and strenuous movements
were the most common external cause, compris-
ing 28% of the occupational injuries.

Quantitative injury risk for adults in the co-
hort appears comparable to other agricultural
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workers in the other U.S. settings. Further re-
search should be undertaken to characterize
the natural history of farm work and injury in
this population, including the potential role of
payment scheme in affecting injury risk. The
heterogeneity of injury for this population pres-
ents a major challenge as no specific injury type
represents a majority of the injuries. Thus, any
given intervention may address only a minority
of injuries. However, in view of the high fre-
quency of strain and sprain injuries, ergonomic
interventions deserve further study.

The study included 941 children (younger than
18 years of age), interviewed by proxy through
their parents. There were 51 injuries among 49
children; two of the injuries were occupational.
The 51 injuries resulting in medical care or at
least one-half day of lost or restricted work or
school time occurred among 49 children (3.8
injuries/100 person years). Open wounds (31.4%)
and fractures (29.4%) were most common. Falls
comprised over one-third of the cases, followed
by being struck and bicycle injuries. Over three-
quarters of subjects never use a helmet when
riding a bicycle. Seventy-eight (8.3%) children
reported employment in the preceding year, typ-
ically involving manual agricultural tasks. Two
injury cases were occupational and involved ag-
ricultural work.

Conclusions: Occupational injury was uncom-
mon in this group of children in migrant His-
panic farmworker families. Injury prevention in
this population should include a focus on the
home and surrounding environment as well as
the work place.

The injury experience of the youth population was
also heterogeneous but mainly non-occupational.
Bicycle head injuries were an important cause of
injury for this group and are preventable with bi-
cycle helmets. However, this is an intervention



that requires active and consistent intervention.
Non-occupational injury prevention for this
youth population should place emphasis on the
home and surroundings. Promoting the use of
seat belts or safety seats (used by 90% of the
children) and bicycle helmets (used by only 5%
of the youth) should be a focus of injury preven-
tion programs with this youth population.
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GRANTS FUNDED UNDER
RFA 817 (FY 1998)

NIOSH solicited grant applications under this RFA for the following three pri-
ority research areas: (1) risk factors for agricultural injuries associated with child
development, (2) social and economic consequences associated with youth work-
ers, and (3) the design and/or evaluation of strategies to prevent childhood agri-

cultural injuries.



1999 REGIONAL RURAL INJURY STUDY I

NIOSH Grant No. CCR514375

Principal Investigator—Susan Gerberich

The objectives for this study were to: (1) iden-
tify risk factors for farming/ranching operation
related injuries to persons < 20 years of age, us-
ing a case-control study design; (2) determine
the incidence, types, sources, severity, and social
and economic consequences of injuries by us-
ing an injury data collection system, which can
serve as a basis for surveillance; and (3) modity
the RRISI/pilot study rural population injury
surveillance data collection system instruments
for the current effort, thus, enabling its trans-
portability to other geographic locations nation-
wide. The relevant research design and specially
designed data collection instruments enabled
accomplishment of these objectives.

The study involved a cohort of farming/ranch-
ing operation households in Minnesota, Wiscon-
sin, North Dakota, South Dakota, and Nebraska.
Data were collected for the two six-month pe-
riods of 1999 to identify all injury events and
relevant demographics for all household mem-
bers; data pertinent to numerous exposures of
interest were collected for children and youth,
< 20 years of age, through the application of a
simultaneo