
ABSTRACT

Costello, Theresa Mary.  Risk Factors for a Farm Vehicle Public Road Crash.  (Under the direction of
Roger Mitchell)

Although farm vehicle public road crashes are relatively infrequent events, they are more likely to

result in injury and fatality than non-farm vehicle crashes.  Farmers are concerned about their safety when

driving farm vehicles on public roads, yet research attention to the issue is lacking.  Drawing on

transportation crash prevention models, this study posited that a combination of driver, vehicle, farm and

public road environmental characteristics are associated with farm vehicle public road crash group

membership.

A case-control study compared farms reporting a farm vehicle public road crash (1992-2003) with

farms that had not experienced one.  A total of 14,800 phone numbers were called.  The calling list was

randomly selected and ordered from a USDA agricultural program database (n = 46,910) of North Carolina

resident farm operators and owner/operators.  Approximately 76 percent of numbers called allowed

successful screening.  Approximately 26 percent of calls screened met inclusion eligibility.  Response to a

20-minute telephone survey was 100 percent among eligible farm operators and owner/operators actively

farming, 18 years or older, and driving farm vehicles on public roads.  A sample of n = 200 crash cases and

n = 185 no-crash controls were available for data analysis for an approximate 1:1 case : control ratio.

The combined logistic regression model of eighteen driver, vehicle and environmental

characteristics was significant for crash group membership differences (X2 = 192, df = 18, p < .0001).

Eight characteristics (i.e., six driver, one vehicle and one environmental) were associated with increased

odds of crash group membership as hypothesized:  non-English speaking help drivers (OR = 4.61); non-

family hired help drivers (OR =  4.32); public road conflict (OR = 1.77); non-farm vehicle public road use

(OR = 1.40); farm injury history (OR = 1.34); and, younger farm vehicle drivers (OR = 1.02).

Farms reporting older farm vehicle drivers (OR = 0.96), increased perception of farm vehicle

public road driving danger (OR = 0.53), and low farm income (OR = 0.26) were less likely crash group

members.

Recommendations are discussed for incorporating combined driver, vehicle and environmental

risk factors and preventive characteristics into farm vehicle crash prevention research and interventions.
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Dedication

“Give us this day our daily bread….”

This research is dedicated to farmers and farm communities from whom I have learned so much.
Thank you for our daily bread, and may this research help address a major safety concern, i.e., farm vehicle
public road crashes.
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RISK FACTORS FOR A FARM VEHICLE PUBLIC ROAD CRASH

INTRODUCTION

Driving on public roads is dangerous (Batten, 2000).  As a cause of death, public road crashes are

rivaled only by chronic heart disease and cancer (Batten, 2000; Lakshmanan, 2000).  Public road crashes

globally are expected to increase from a 9th ranking in 1990 to a 3rd ranking in the year 2020 for public

health disease burden, thus making them a major public health and safety issue, both nationally and

internationally (von Holst, 2000).

Farm vehicle public road crashes are a major safety concern for farmers driving farm vehicles on

public roads (Costello et al., 2003; Luginbuhl et al., 2003; NCDOL, 1999) even though farm vehicle public

road crashes are a rare event, representing less than 1 percent of North Carolina annual public road crashes

(Costello et al., 2003).  Farm vehicle drivers appear at higher risk for a public road crash than non-farm

vehicle drivers when exposure, i.e., vehicle miles traveled (VMT), is considered (Costello et al., 2003;

Glascock, et al., 1995).  When a farm vehicle public road crash does occur, it is five times more likely to

result in a fatality than a non-farm vehicle-type crash (American Trucking Associations, 2000).

Although farmers and agricultural health and safety experts are aware of the dangers involved in

operating farm vehicles on public roads, few empirical studies of farm vehicle public road crashes have

been conducted (Costello et al., 2003: Gerberich et al., 1996; McCurdy and Carroll, 2000).  Thus,

transportation related accident and injury reduction frameworks and literature were used to identify

potentially relevant risk factors.  Transportation related accident and injury prevention frameworks, such as

the Haddon matrix (O’Neill et al., 2002), take into consideration driver, vehicle and environmental

characteristics when identifying and assessing risk factors for public road crashes.  Similarly, this study

looked at the combined association of driver, vehicle and environmental characteristics with farm vehicle

public road crash group membership.
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Background

This study attempts to make a contribution to the literature by, first, using a broadened conceptual

framework for examining farm vehicle public road crash risk factors, and second, sampling data at the level of the

farm rather than at the level of the individual driver.

Farm vehicle public road crash research has relied primarily on public road crash report data

(Gerberich et al., 1996; McCurdy et al, 2000; Murphy, 2003).  This reliance on crash report data may have

limited the conceptual focus of farm vehicle public road crash research by not prompting a broader view of

the types of risk factors that might be involved.  For example, the safety climate on a farm may influence

the training provided to drivers and the availability of safety equipment on farm vehicles.  Neither of these

factors would be captured by public road crash data.  Similarly, agriculture-related injury and fatality study

findings suggest non-family, hired help, in particular non-English speaking help, are at higher accident risk

than farm family help (McCurdy et al., 2000).  Crash report data provide information regarding the age and

gender of farm vehicle drivers involved in a crash, but do not report the farm vehicle driver’s work status

(i.e., is a farm operator or owner/operator or farm help).  In contrast, an examination of factors that examine

farm, public roadway, vehicle and driver characteristics may provide a broadened and more powerful

picture of the factors related to farm vehicle public road crashes.  Agriculture-related injury and fatality

studies, in particular ones involving farm vehicles, and public road crash studies were examined for

relevant risk factors.

This study used the farm as the unit of analysis in examining the prevalence of farm vehicle public

road crashes.  This approach was taken for several reasons.  First, since many of the factors hypothesized to

affect crash status are at the farm level, use of the farm as the unit of selection and analysis seems

compelling.  Second there are practical issues that advocate sampling at the farm level.  Identification of the

population of individuals who drive farm vehicles on public roads is much more difficult than identifying

the population of farms.  Finally, public road farm vehicle crashes are a rare event.  It seemed more feasible

to sample farms and classify those in which an owner /operator had been in a crash than to try to draw a

sample of individual drivers and classify them as to their crash versus non-crash experience.

Farm operators or owner/operators are interviewed in this study about the characteristics of

drivers, vehicles, public roadways, and the operation of their farm itself.  Thus, farm vehicle driver, vehicle,
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and public road and farm environmental characteristics are used to distinguish which farms have a greater

likelihood of being in the group having sustained a crash, rather than being used to distinguish the

characteristics of drivers or vehicles that were actually involved in a farm vehicle public road crash.

Driver risk factors

Driver characteristics identified in the literature as increasing the risk for a public road crash or a

farm vehicle accident were:  farm vehicle driver age (Doss et al, 1972; McCurdy et al., 2000); public road

driving exposure (i.e., vehicle miles traveled [VMT]) (Costello et al., 2003; Ogden, 1997); farm help status

(Layde et al., 1993,1995); and, safety behavior (Grieshop et al., 1996; McCurdy et al., 2000).  Each driver

characteristic is discussed individually below.

Younger and older individuals are often at higher risk for an accident and injury than middle age

individuals, but for different reasons (McCurdy et al., 2000).  Younger individuals, in particular drivers,

may lack skill and experience (Gerberich et al., 1995; McCurdy et al., 2000).  Older individuals on the

other hand may have sensory and muscular deficits brought on by aging, as well as other medical

conditions, that put them at increased risk for an accident (Pickett, et al., 1996).  Thus, it was posited that

farms with respondents reporting younger and older farm vehicle drivers are more likely members of the

farm vehicle public road crash group than farms reporting middle age range farm vehicle drivers.

Public road driving exposure findings suggest a curvilinear relationship with crash status.

Individuals with low driving exposure may be at higher risk for a crash because of limited driving time and,

thus, potentially less driving skill and experience (Assum, 1997).  Individuals with high driving exposure

may be at greater risk for a crash simply because they have more opportunities to experience one (Ogden,

1997).

Farmers reported driving farm vehicles on public roads a median of three to five miles per day

(VMT) based on a sample (n = 194) of North Carolina farmers (Costello et al., 2001).  A mean of 20 miles

were driven per day with a range from less than 1 mile to more than 500 miles driven per day.  These

findings suggest that the range of public road driving exposure for farm vehicles spans from low to high

numbers of miles traveled per day.  It was posited that farms with respondents reporting lower and higher



4

levels of public road driving exposure are more likely farm vehicle public road crash group members than

farms in the middle range of public road driving exposure.

Farm help status, specifically being non-family or non-English speaking help, has been identified

by farm injury and fatality study findings as increasing the risk for an accident (McCurdy et al., 2000).  A

variety of factors may contribute to increased accident risk for non-family and non-English speaking farm

help, for example:  less experience with agriculture, which is a highly hazardous occupation (McCurdy et

al., 2000); language barriers which decrease the effectiveness of communicating and understanding farm

safety information (Grieshop et al., 1996); or a diminished ability to influence the level of risk exposure for

a farm accident because of one’s non-family help status (McCurdy et al., 2000).  Thus, it was posited that

farms with respondents reporting non-family hired help driving farm vehicles on public roads, in particular

non-English speaking farm help, are more likely members of the farm vehicle public road crash group.

Safety behavior has been associated with decreased accident risk (Geller, 2001; McCurdy et al.,

2000).  A farm environment which values safe work habits and proactive safety characteristics and

behavior is less likely to be involved in a farm related accident (Grieshop et al., 1996).  Three safety

characteristics and behaviors associated with farm related accidents were examined in this study:  farm

injury history (McCurdy et al., 2000; Browning et al., 1998); perception of danger (Grieshop et al., 1996;

Bernstein, 1998); and crash preventive actions taken (Grieshop et al., 1996; Luginbuhl et al., 2003).  Each

characteristic is discussed below.

A history of accidents and injuries is associated with an increased risk for additional accidents and

injuries (McCurdy et al., 2000; Norris et al., 2000).  Individuals with a history of injury or current work

limitations are at up to four fold increased risk for another accident or injury (Browning et al.,1998).  Given

this association between prior accidents and injuries and the risk for future ones, it was posited that farms

with respondents reporting a history of farm accidents and injuries are associated with farm vehicle public

road crash group membership.

Perception of danger can represent the accident risk involved in an activity, such as driving farm

vehicles on public roads (Berstein, 1998; Grieshop et al., 1996; Laughery et al., 1998).  Agriculture is a

very hazardous occupation (Murphy, 2003).  Findings by Grieshop et al. (1996) suggest that farmers and

farm help are aware of the dangers of their work environment.  The farmers’ perception of the danger of
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driving farm vehicles on public roads was proposed as a measure of the farm’s risk of experiencing a farm

vehicle crash.  Thus, it was posited that farms with respondents reporting a higher perception of the danger

of driving farm vehicles on public roads are more likely members of the farm vehicle public road crash

group.

Preventive actions are taken to minimize loss in risk management (Bernstein, 1998). Thus, farmers

would be expected to take preventive action to minimize the risk of a farm vehicle public road crash.  North

Carolina farmers reported implementing a variety of safety measures to reduce the risk of a farm vehicle

public road crash in a study by Luginbuhl et al. (2003).  Safety measures consisted of such activities as

increased driver education and training, improved lighting and signage on vehicles, and use of lead cars.

Building on this literature, this study posited that farms with respondents reporting a greater number of

farm vehicle public road crash preventive actions taken are less likely members of the farm vehicle public

road crash group.

Vehicle risk factors

Vehicle risk factors involved both farm and non-farm vehicles in this study.  Farm vehicle related

risk factors identified in the literature were farm vehicle age and type.  The non-farm vehicle related risk

factor identified was the number and variety of non-farm vehicle uses of public roads.  Each is discussed by

characteristic group below, beginning with farm vehicle risk factors.

Farm vehicle age and type contribute to public road crash risk in different ways (Gerberich et al.,

1996; Murphy, 2003).  Farm vehicle types addressed in this study include large size farm vehicles and farm

trucks.  Farm vehicle age and type characteristics and their roles as risk factors are discussed below.

Older farm vehicles may be at higher risk for a public road crash, especially if they were

manufactured before the 1976 implementation of non-mandatory standards for farm vehicle lighting,

signaling and signage (ASAE, 1998, 2002).  Farm vehicles manufactured prior to 1976 are less likely to be

equipped with high visibility lighting and signaling technology, unless the farm vehicle was retrofitted.

Thus, it was posited that farms with respondents reporting driving older farm vehicles on public roads are

more likely members of the farm vehicle public road crash group.

Two farm vehicle type characteristics were identified in the literature as potentially increasing the

risk for a farm vehicle public road crash, namely, large size farm vehicles and farm trucks.  Although 90
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percent of officially reported farm vehicle public road crashes in North Carolina between 1995 and 1999

involved farm tractors (Hughes et al., 2000), ten percent were accounted for by a general classification

group of undifferentiated, self-propelled farm equipment (Lacy et al., 2001; Luginbuhl et al., 2003).  The

shift in agriculture toward larger sized farms has prompted the use of larger sized farm vehicles to more

cost effectively cultivate and harvest agricultural goods (Mason, 2003).  It seems plausible that larger sized

farm vehicles could pose an increased public road hazard.  Thus, this study posited that farms with

respondents reporting driving large size farm vehicles on public roads are more likely members of the farm

vehicle public road crash group.

Farm truck crashes are not directly reported in public road crash statistics, rather are included

undifferentiated in the all truck type crash category (Luginbuhl et al., 2003).  For that reason, farm truck

crashes are not included in available farm vehicle public road crash statistics.  Farm trucks are frequently

used to transport equipment, workers and agricultural goods on public roads (Mason, 2003).  Farm labor

contractors may provide transportation, sometimes as a condition of employment (McCurdy et al., 2000).

Farm labor contractors often utilize overloaded, unsafe vehicles and inexperienced drivers to transport

workers, as well as farm products and supplies (McCurdy et al., 2000).  Therefore, it is plausible that farm

truck use increases public road crash risk.  This study thus posited that farms with respondents reporting

driving farm trucks on public roads are more likely members of the farm vehicle public road crash group.

Non-farm vehicle use of North Carolina public roads has increased in both number and variety

over the last twenty years with the influx of over 2 million new residents (Costello et al., 2003; Luginbuhl

et al., 2003; NCOSPL, 1997, 2000).  Farm vehicles are now sharing once quiet, seldom traveled, two-lane

rural roads with more and different types of non-farm vehicles (Glascock et al., 1995).  Crash report data

support the perspective that farm vehicle public road sharing is becoming a more complex social

phenomenon (Batten, 2000).  Passenger cars are most frequently involved in farm vehicle public road

crashes, followed by trucks, then a number of other non-farm vehicle types (Glascock et al., 1995; Hughes

et al., 2000).  Passenger cars use public roads for such things as:  taking children to school, commuting to

work, and running errands.  Trucks and other types of non-farm vehicles use public roads for transporting

goods to market or to construction sites, etc.  Each of these types of public road use is expected to have its

own public road use characteristics and risk level for a farm vehicle public road crash.  Combined, the
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number and variety of road uses mentioned is expected to reflect the complexity of the social phenomenon

of public road sharing with farm vehicles.  Thus, this study posited that farms with respondents reporting a

higher number of public road uses by non-farm vehicles are more likely members of the farm vehicle public

road crash group.

Environmental risk factors

This study examined not only public road environment characteristics that may contribute to farm

vehicle public road crash group membership, but farm environment characteristics as well.  Farm

environment characteristics were included because of the unique characteristics of agricultural production,

which might influence farm vehicle public road use.  Public road environment characteristics and risk

factors will be discussed first, followed by the farm environment ones.

Regarding the public road environment, traffic density and public road driving conflict have been

associated with an increased risk for a crash (Ogden, 1997; Satterthwaite, 1981).  Traffic density will be

discussed first, then public road driving conflict.

Traffic density is defined as the number of cars on the road during a specific time period (Ogden,

1997).  A curvilinear relationship with public road crashes is suggested by traffic density research findings

(Satterthwaite, 1981).  Farm vehicle drivers encountering low and high levels of traffic density are

associated with increased risk of a crash, but for different reasons (Satterthwaite, 1981).  Speed often

contributes to low traffic density crashes (Gerberich et al., 1995; Glascock et al., 1995).  Public road

conflict is associated more strongly with high traffic density crashes (Satterthwaite, 1981).  Thus, this study

posited that farms with respondents reporting high and low traffic density are more likely members of the

farm vehicle public road crash group than farms reporting medium traffic density.

Conflict is inherent in sharing public resources (Kita, 2000), and public road conflict contributes

to crashes (Satterthwaite, 1981).  Given farmers’ knowledge of the hazards of farm work (Grieshop et al.,

1995; Murphy, 2003), farm vehicle drivers’ perception of the conflict encountered driving on public roads

should function as an appropriate measure of farm vehicle public road driving conflict.  Thus, this study

posited that farms with respondents reporting higher levels of farm public road driving conflict are more

likely members of the farm vehicle public road crash group.
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Generally, public road crash studies only take the public road environment into consideration.

Since agricultural production has unique characteristics that may impact farm vehicle public road use, this

study also included characteristics of the farm environment.  Farm characteristics identified in the literature

as increasing the risk for accidents or injuries were:  number of farm operations (McCurdy et al., 2000);

and farm income (McCurdy et al., 2000; Gerberich et al., 1996).  Each is discussed below.

An increase in the number of noncontiguous farm operations managed has been a primary

characteristic of agricultural acreage and production growth in the last twenty years (USDA, 1999).  This

increase in the number of farm operations managed, in turn, may have increased the need for farmers and

farm help to drive farm vehicles on public roads (USDOT, 1971, Mason, 2003).  An increase in public road

driving exposure has been posited to increase the risk for a farm vehicle public road crash.  Building on

these findings, this study posited that farms with respondents reporting higher numbers of farm operations

are more likely members of the farm vehicle public road crash group.

Farm size is associated with increased farm accident and injury risk in a number of ways.  Prior

studies suggest that small and large farm environments put farmers and farm help at greater risk for

accidents and injuries than medium size farm environments, but for different reasons (Hoskins et al., 1988;

McCurdy et al., 2000).  Findings suggest that smaller farms are at increased risk for accidents or injuries

because of the pressures of getting the farm work done under time pressure constraints, often with limited

help (Gerberich et al., 1996; McCurdy et al., 2000).  Large farms may be at increased risk for an accident or

injury because high risk jobs such as driving farm vehicles on public roads may be delegated to farm help,

who may not be adequately trained and/or have the appropriate skills or knowledge base to complete the

task safely, e.g., drive farm vehicles on public roads (McCurdy et al., 2000; Murphy, 2003).

Farm size is often measured in agricultural studies using farm income as a proxy variable

(McCurdy et al., 2000; Murphy, 2003; USDA, 1999).  Building on the findings regarding farm size and the

use of farm income as a proxy for farm size, this study posited that farms with respondents reporting small

and large annual gross farm sales as a proxy for farm size are more likely members of the farm vehicle

public road crash group than farms reporting medium annual gross farm sales.



9

Summary of literature review findings and implications for this research study

Farm vehicle public road crashes are complex social phenomena that occur within the context of

the public road environment (Batten, 2000).  Inherent in the use of limited public resources such as public

roads is the act of “sharing.”  The complex nature of this public road “sharing” relationship suggests that a

combination of “driver-vehicle-public road and farm environment” characteristics are associated with farm

vehicle public road crash risk.  Human error is most frequently identified as the cause of accidents and

injuries (Laughery et al., 1999).  Yet, few studies were found that took into consideration the combined

association of driver, vehicle and environmental characteristics with public road crash risk.  Thus building

on the literature review findings presented, this study was designed to answer the following research

question:  “to what extent are driver, vehicle, public road and farm environmental characteristics,

combined, associated with an increased likelihood of farm vehicle public road crash group membership?”

METHODS

Case-control study design

A case-control design was used to compare farms reporting a farm vehicle public road crash (1992

– 2003) with farms that had not experienced a crash.  A case was defined in this study as a North Carolina

resident farm operator or owner/operator, who met the following criteria:  drives farm vehicles on public

roads; is 18 years of age or older; and either he/she or the farm help had experienced a farm vehicle public

road crash between 1992 and 2003.  Controls met the same screening criteria, except that neither the farmer

respondent nor the farm help had experienced a farm vehicle crash between 1992 and 2003.

A case-control design was selected for this study, first, because farm vehicle public road crashes

are a rare event.  A case-control design is considered a cost effective and statistically sound design for rare

event studies (Rothman, 2002; Rothman et al., 1998; Schlesselman, 1982).  Second, the study proposed to

identify crash group membership differences.  The case-control design accommodates the assessment of

past exposures and multiple covariates with a dichotomous dependent variable, such as farm vehicle public

road crash group membership (Pickett et al., 1996).
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Crash case time frame

Initially, a ten year time frame (1992 – 2002) was selected as the study inclusion period as a case

because of the small number of farm vehicle crashes reported each year on North Carolina public roads,

i.e., approximately 300 crashes annually, and the associated costs of locating and interviewing eligible

cases.  Fielding was delayed by one year due to issues pertaining to the release of the USDA list, thus the

time frame was increased to include cases identified that occurred during the survey period of January

through April 2003.

Farm as unit of sampling

This study used the farm as the unit of sampling and analysis in examining the prevalence and

characteristics of farm vehicle public road crashes.  Since many of the factors hypothesized to affect crash

status are at the farm level, selection of the farm as the unit of sampling and analysis seems compelling.

Farm operators or owner/operators were interviewed in this study about the characteristics of drivers,

vehicles, public roadways, and the operation of their farm itself.  Thus, farm vehicle driver, vehicle, and

public road and farm environmental characteristics were used to identify farms with greater likelihood for

farm vehicle public road crash group membership.

Participants

A USDA-sponsored agricultural program database provided a list of North Carolina resident farm

operators and owner/operators with unique phone numbers (n = 46,910) from which a SAS program for

random selection without replacement and random ordering generated 20,000 telephone numbers for

sequential calling.  A total of 14,800 phone numbers were called.  Of those 14, 800 calls, 24 percent were

unable to be screened for the following reasons.  Approximately 1.4 percent of calls were to individuals

who refused to be screened.  Approximately 22 percent of calls were placed to numbers that were either out

of service (n = 1,807), no longer where a farmer lives (n = 683), or could not be contacted (n = 807).

Approximately 76 percent of the total 14,800 numbers called (i.e., 11,299 numbers) were to households

that allowed successful screening.  Approximately 26 percent (n = 3,902) of households successfully

screened met eligibility criteria for possible inclusion in the study.  The eligibility criteria were:  North
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Carolina resident farm operators or owner/operators; 18 years of age or older; actively farming; and,

reporting driving farm vehicles on public roads at the time of the study.

At the outset of the study, each eligible individual was asked to participate in a 20 minute

telephone survey, which included a question as to whether he/she or his/her farm help had experienced a

farm vehicle public road crash between 1992 and 2003.  A total of 236 interviews (i.e., with 208 no-crash

respondents and 28 crash case respondents) were completed to meet the sampling quota minimum of 200

no crash controls.  From that point on, eligible individuals were asked to complete the interview only if

they or their farm help had experienced a farm vehicle public road crash between 1992 and 2003.  A total

of 188 crash case surveys were completed in the second phase of sampling.  Combined with the 28 crash

cases identified in the first phase of interviewing, a total of 216 crash cases were available for data analysis.

Altogether, a sample of 216 farm vehicle public road crash cases and 208 no-crash controls resulted in a 1 :

1 case-control ratio.  No eligible individuals who were asked to complete the survey refused.

Measures

All measures in this study were self-report with the farm operator or owner/operator respondent

reporting characteristics of farm vehicle public road use for his/her respective farm, rather than for a

specific driver.

The dependent variable in this study was dichotomous, with crashes defined as either the farm

operator or owner/operator or his/her farm help having experienced a farm vehicle public road crash

between 1992 and 2003.  Crashes were coded as 1, and no-crashes as zero (0), as SAS LOGISTIC runs

logistic regression in descending order.

The independent variables, i.e., driver, vehicle, and environmental risk factors for a farm vehicle

public road crash, were measured as described below.  Farm vehicle public road crash group membership

differences were measured in this study at the farm level at the time of the survey, rather than at the level of

the individual driver at the time of the farm vehicle public road crash.  Farm operators or owner/operators

were asked questions about the status of driver, vehicle and environmental characteristics at the time of the

interview, rather than at the time of the crash.
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Farm vehicle driver variables included in the research model were:  farm vehicle driver age, farm

help status, public road driving exposure, and safety behavior.  Each variable and how it was measured is

presented below.

Farm vehicle driver age was measured by asking farm operator or owner/operator respondents two

questions regarding the age of farm vehicle public road drivers for their farm:

Younger farm vehicle drivers – was measured by asking farm operator or owner/operator

respondents the age of the youngest individual driving farm vehicles on public roads for their farm.  A

curvilinear relationship was posited for youngest farm vehicle driver and crash status.  Younger drivers

were posited to be at increased likelihood for farm vehicle public road crash group membership.  Therefore,

data analysis and model testing included a quadratic variable to determine statistical significance and the

benefit of including the quadratic variable in the full research model.

Older farm vehicle drivers – was measured by asking farm operator or owner/operator respondents

the age of the oldest individual driving farm vehicles on public roads for their farm.  A curvilinear

relationship was posited for oldest farm vehicle driver and crash status.  Older drivers were posited to be at

increased likelihood for farm vehicle public road crash group membership.  Therefore, data analysis and

model testing included a quadratic variable to determine statistical significance and the benefit of including

the quadratic variable in the full research model.

Farm help status was measured by asking farm operators or owner/operators whether they have

non-family hired help driving farm vehicles on public roads.  Yes responses were coded as 1 and no

responses were coded as zero (0).

Non-English speaking help status was measured by asking farm operators or owner/operators

whether any of their farm help driving farm vehicles on public roads were non-English speaking.  This

variable, initially measured continuously (i.e., “how many…”), was dichotomized so that Yes responses

were coded as 1 and no responses were coded zero (0).

Public road driving exposure was measured by asking farm operators or owner/operators the

number of hours per week they or their farm help drive farm vehicles on public roads during busy months.

A curvilinear relationship was posited for number of hours drive farm vehicles on public roads.  Therefore,

data analysis and model testing included a quadratic variable for number of hours drive farm vehicles on
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public roads to determine statistical significance and the benefit of including the quadratic variable in the

full research model.

Safety behavior was measured using three variables:  (1) farm injury history; (2) perception of

farm vehicle public road driving danger; and (3) crash preventive actions taken.  Each is discussed below.

Farm injury history was measured by asking farm operators or owner/operators how many times

while working in agriculture they had been injured badly enough on the job to miss a day of work or

receive medical treatment.

Perception of farm vehicle public road driving danger was measured by asking farm operators or

owners whether they strongly agree (4), agree (3), disagree (2), or strongly disagree (1) with the statement

that “driving farm vehicles on public roads is dangerous.”

Crash preventive actions taken were measured by asking farm operators or owner/operators the

following open-ended question:  “what kind of things have you or your farm help ever done to avoid a farm

vehicle public road crash?”  The responses were summed.  Examples of actions taken included:  using lead

or follow cars; adding extra lighting and signage to equipment; requesting more road signs; and installing

safety features.  Summary scores ranged from zero (0) to five (5) crash preventive actions taken.  Higher

scores indicated more farm vehicle public road crash preventive actions taken.

Vehicle variables included in the research model addressed both farm and non-farm vehicles

sharing public roads, namely farm vehicle age and type and non-farm vehicle public road use.  Each is

discussed below beginning with the farm vehicle variables.

Farm vehicle age was measured by asking farm operators or owner/operators the age of the farm

vehicles they drive on public roads.  The age of the oldest farm vehicle mentioned was used for data

analysis and model testing.

Several farm vehicle type characteristics were assessed in this study:  farm trucks (i.e., pick up

trucks and dump trucks) and large size farm vehicles (i.e., combines, harvesters, specialty equipment and

hay balers).  Each farm vehicle type and how it is measured is discussed below.

Farm truck - usage was measured by asking farm operators or owner/operators what types of farm

vehicles they or their farm help drive, tow or load and transport on public roads, besides farm tractors.
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Farm truck types mentioned were summed as zero (0) for no mention or one (1) for one or more mentions

for use in data analysis and model testing.

Large size farm vehicle – usage was measured by asking farm operators or owner/operators what

types of farm vehicles they or their farm help drive, tow or load and transport on public roads, besides farm

tractors.  Large size farm vehicle types mentioned were summed as zero (0) for no mention or one (1) for

one or more mentions for use in data analysis and model testing.

Non-farm vehicle public road use characteristics were measured by asking farm operators or

owner/operators the following open-ended question:  “what are the roads you use to transport farm

equipment used for besides farming?”  Responses were summed for use in data analysis and model testing.

Examples of non-farm vehicle public road use included:  local traffic; commuter route; construction site

access; livestock trucking route; construction route.  Summary scores ranged from one (1) to seven (7) non-

farm vehicle public road uses.  Higher scores indicated a greater number and variety of non-farm vehicle

public road uses.

Environmental characteristics included in the research model addressed the public road and farm

environments.  Each are discussed below beginning with the public road.

Public road environment characteristics, specifically the “sharing” relationship between farm and non-

farm vehicles, were measured by asking farm operators or owner/operators two questions, one regarding

traffic density and the other regarding public road conflict.

Traffic density was measured by asking farm operators and owner/operators whether their farm

was located in an area with: (1) little traffic, (2) moderate traffic, or (3) heavy traffic.  Response frequencies

were used for data analysis and model testing.

Public road conflict was measured by asking:  “over the last 10 years, would you say the number

of times you or your farm help could have ended up in a crash has:  (1) decreased, (2) stayed about the

same, (3) increased, (4) increased a lot; or (5) increased so much I avoid driving on public roads?”  Likert

scale responses ranging from one to five were used as a continuous variable for data analysis and model

testing.

Farm environment characteristics included in the research model were number of farm operations

and annual gross farm income.
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Number of farm operations was measured by asking farm operators or owner/operators “how

many farm operations they own or manage.”

Farm income was measured using nine US agricultural census data categories for gross annual

farm sales that aggregate into three income category groups, namely:  low income (<$25,000 annual gross

farm sales); medium income ($25,000 to $99,999 annual gross farm sales); and high income ($100,000 or

greater annual gross farm sales) (USDA, 1999).

Data analysis

Logistic regression was used to test the proposed research model and hypotheses regarding farm

vehicle public road crash group membership differences.  As mentioned above, several variables in the

model were measured and used as continuous variables for data analysis and model testing:  age of

youngest farm vehicle driver; age of oldest farm vehicle driver; number of hours drive farm vehicles on

public roads per week during busy months; farm injury history; and, number of farm operations.  Several

variables were measured using Likert scales:  perception of farm vehicle public road crash danger; and,

public road driving conflict.  These measures were treated as continuous variables for data analysis and

model testing purposes.  All others were either dichotomous or dummy variables.  All measures were pre-

tested in a pilot study (n = 30) and modified as appropriate prior to data collection.

SAS for Windows was used for all data analyses.  Outliers were identified using the following

criteria:  A Cook CI-interval displacement statistic of .13 or greater; and a positive change in all three of the

following statistics, namely, the logistic regression X2, and the linear regression R2, and R2 adjusted when

variable was deleted from the model.   After cleaning data for outliers (n = 9) and missing data (n = 30), a

sample of n = 200 crash cases and n = 185 no-crash controls were available for data analysis.

A combined model of driver, vehicle and environmental variables posited to be associated with

farm vehicle public road crash group membership was compared with the constant-only model by means of

a likelihood ratio test at a p < .05 significance level.  Individual variable hypotheses were tested using the

Wald statistic and the odds ratio point estimate, along with the 95% Wald confidence limits.
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RESULTS

Sample Description

The mean age of North Carolina resident farm operators or owner/operators in this study (n = 385)

was 55 years, which is comparable to USDA agricultural census data (1999) for North Carolina (mean = 55

years).  Mean acreage for the study sample was 539 acres, which was higher than the North Carolina

census mean of 185 acres.  A mean annual gross farm sales of $133,000 for this sample was lower than the

North Carolina census mean of $155,000.  This study’s sample represents a smaller percentage of low

income farms (28%) than the North Carolina (67%) USDA agricultural census data, and a higher

percentage of medium and large income farms.

These findings suggest that, although the study sample is similar in age to the North Carolina

agricultural census population, North Carolina resident farm operators or owner/operators included in the

USDA agricultural program database may differ somewhat from the average US Census data profile for

North Carolina farmers.  Farm operators or owner/operators in this study reported lower annual gross farm

sales, higher acreage, and a smaller percentage being low income farms.  Table 1 below provides a

summary of the data presented above.

Table 1.  Demographic characteristics of total sample (n = 385) compared with USDA
                agricultural census data for North Carolina (USDA, 1999).

Variable description Total Sample
(n = 385)

USDA Agricultural
Census for North

Carolina
Mean age of farm owner or owner/operator 55 years 55 years

Mean farm acreage 539 acres 185 acres

Annual gross farm income frequencies by
response category

Low = 28%
Med = 25%
High = 47%

Low = 67%
Med = 13%
High = 21%

Mean gross farm income $133K $155K

Gender – percentage male/female. Male = 88%
Fem = 12%

Male = 92%
Fem = 8%

Racial breakdown:
White
Black or other races
Spanish, Hispanic or Latino

96%
4%
0%

96%
4%

<1%
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The means and percentages of the independent variables are displayed in Table 2 on the following

page.  Intercorrelations shown in Appendix A between the independent variables ranged from r = 0.1 to r =

.64, with no evidence of multicollinearity.

Table 2.  Independent variable means and frequency percentages for total sample and by farm vehicle
                public road crash status, and chi square or t-test results for crash versus no crash group
                comparisons.

Q Variable Total
Sample

(n = 385)

Crash
(n=200)

No crash
(n=185)

6B Age of youngest farm vehicle driver on public
roads (mean)

33.6 31.1** 36.4

7B Age of oldest farm vehicle driver on public
roads (mean)

60.5 59.6 61.5

18B Hours drive on public roads (mean) 13.6 16.0** 11.0
4J2 Non-family hired farm help drive farm

vehicles on public roads (D - %)
46.7 76.5** 24.0

nonenglish Non-English speaking  (D - %) 28.0 41.0** 14.0
52 Farm injury history (mean) 1.0 1.5** 0.5
28 Perception of danger of farm vehicle public

road driving (mean)
3.0 3.0 3.0

didrev Farm vehicle public road crash preventive
actions taken (mean)

0.8 0.9** 0.7

oldest Oldest farm vehicle being driven on public
roads (mean)

34.3 34.4 34.0

truckT Drive trucks on public roads (D - %) 77.0 83.5** 70.2
largeT Drive large vehicles on public roads (D -%) 67.0 77.0** 56.2

totaluse Total number and variety of non-farm vehicle
public road uses (mean)

1.9 2.2** 1.5

12 Traffic density **:
• Low density (D - %) 19.7 13.0** 27.0
• Medium density (D - %) 55.3 54.0 56.5
• High density (D - %) 24.9 30.5** 18.9

23 Public road conflict (mean) 3.0 3.2** 2.7
2 Number of farm operations (mean) 3.1 3.8** 2.3

income Gross farm income **:
• Low income (<$25K) (D - %) 28.3 11.0** 47.0
• Medium income ($25K to $99K) (D - %) 24.9 24.0 25.9
• High income ($100K or more) (D - %) 46.7 65.0** 27.0

Note:  X2 (df=1) or t-test (df = 383) significant differences between crash and no-crash groups * p < .05,
           ** p < .001; D - %:  dichotomous variable response percentage.
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Model and hypothesis testing

The study’s model tested the combined association of eighteen driver, vehicle, and public road and

farm environmental characteristics with farm vehicle public road crash group membership.  The model was

significant with a likelihood ratio of 192.4 (df = 18; p < .001; – 2 log likelihood intercept only = 533.1;  – 2

log likelihood full model = 340.6).

Curvilinear relationships were posited for three independent variables:  younger farm vehicle

drivers, older farm vehicle drivers, and hours drive farm vehicles on public roads.  None of the three

posited curvilinear relationships were significant, however.  Thus, the quadratic variables were excluded

from the model presented here.

Logistic regression generated Wald X2 statistics shown in Table 3 below were significant for the

following driver, vehicle, and public road and farm environmental characteristics when controlling for all

other independent variables in the model:  age of youngest farm vehicle driver (X2 = 5.57; p < .001); age of

oldest farm vehicle driver (X2 = 6.84; p < .001); non-family hired help drivers (X2 = 22.20; p < .001); non-

English speaking help drivers (X2 = 19.61; p < .001); farm injury history (X2 = 8.96; p < .001); farm

vehicle public road driving danger (X2 = 7.44; p < .001); non-farm vehicle public road use (X2 = 7.36; p <

.001); public road driving conflict (X2 = 10.61; p < .001); and low farm income (X2 = 11.58; p < .001).

Odds ratio point estimates and Wald 95% confidence limits indicate the following combination of

driver, vehicle, and public road and farm environmental characteristics are associated with increased

likelihood of farm vehicle public road crash group membership controlling for all other independent

variables: non-English speaking help (OR = 4.61; CI = 2.34 – 9.07); non-family hired help (OR = 4.32; CI

= 2.35 – 7.96); public road driving conflict (OR = 1.77; CI = 1.25 – 2.50), farm injury history (OR = 1.34;

CI = 1.10 – 1.63); non-farm vehicle public road use (OR = 1.40; CI = 1.09 – 1.78); and, age of youngest

farm vehicle driver (OR = 1.02; CI = 1.01 – 1.04).

Three relationships were significant, however, in the opposite direction posited.  Respondents

reporting higher ages for oldest farm vehicle driver (OR = 0.96; CI = 0.94 – 0.99) were less likely crash

group members.  Respondents reporting a higher perception of farm vehicle public road driving danger

(OR = 0.53; CI = 0.34 – 0.84) were less likely members of the farm vehicle public road crash group than

respondents reporting lower levels.  Respondents reporting low farm income (OR = 0.26; CI = 0.12 – 0.57)
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were less likely members of the farm vehicle public road crash group than farms reporting medium farm

income

Table 3.  Logistic regression Wald statistic, odds ratio point estimates and confidence limits
                (n = 385)

Variable Wald X2 Odds Ratio
Point

estimate

95% Wald
confidence

limits

Q6b   Age of youngest driver 5.57* 1.02 1.01-1.04

Q7b   Age of oldest driver 6.84** 0.96 0.94-0.99

Q18b  Hours drive on public roads 0.62 1.00 0.98-1.03

Q4j2   Non-family hired help (D) 22.20** 4.32 2.35-7.96

Q5      Non-English speaking help (D) 19.61** 4.61 2.34-9.07

Q52    Farm injury history 8.96** 1.34 1.10-1.63

Q28    Perception of danger 7.44** 0.53 0.34-0.84

Q27    Preventive actions taken 0.03 0.97 0.73-1.29

Q13    Oldest farm vehicle 0.77 1.01 0.98-1.03

Q13    Farm trucks (D) 2.27 1.67 0.85-3.26

Q13    Large size farm vehicles (D) 2.91 1.67 0.92-3.04

Q11    Total non-farm public road use 7.36** 1.40 1.09-1.78

Q12    Low traffic density (D) 0.60 0.75 0.37-1.53
Q12    High traffic density (D) 0.82 1.38 0.68-2.80

Q23    Public road conflict 10.61** 1.77 1.25-2.50

Q2     Number of farm operations 0.59 1.02 0.95-1.10

Q57    Low farm income (D) 11.58** 0.26 0.12-0.57
Q57    High farm income (D) 0.56 1.29 0.66-2.50

Note:  * p < .05;  ** p < .001.  Quadratic variables for youngest and oldest farm vehicle
            drivers and public road driving exposure were non-significant, thus not included in the
            model; D = dichotomous variable.  Confirmed hypotheses are underlined, opposite
            confirmed are italicized.
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DISCUSSION

The combined logistic regression model of 18 farm vehicle driver, farm and non-farm vehicle, and

public road and farm environmental characteristics was significant for farm vehicle public road crash group

membership differences.  Six of the 18 driver, vehicle and environmental hypotheses tested with this model

were supported, nine were not, and three were significant but in the opposite direction hypothesized.

Six independent variable hypotheses were supported.  Four of those six were for farm vehicle

driver characteristics, namely:  age of youngest farm vehicle driver, non-family hired help driving farm

vehicles on public roads; non-English speaking help driving farm vehicles on public roads; and, farm injury

history.  One supported hypothesis was for the non-farm vehicle characteristic, non-farm vehicle public

road use.  Another was for the public road environmental characteristic, farm vehicle public road driving

conflict.

These finding suggest that farms reporting certain driver, vehicle and environmental

characteristics are at increased risk for farm vehicle public road crash group membership.  Specifically,

farms reporting characteristics, such as, younger aged farm vehicle public road drivers, non-family and

non-English speaking farm help driving farm vehicles on public roads, an injury history, increased number

and variety of non-farm vehicles sharing public roads, and experiencing public road conflict, are at

increased risk for crash group membership.  These findings do not demonstrate whether or not these

characteristics are also significant at the level of the individual driving the farm vehicle at the time of the

crash.

The nine hypotheses not supported were:  two farm vehicle driver characteristics (i.e., number of

hours drive farm vehicles on public roads; and, crash preventive actions); all three farm vehicle

characteristics (i.e., age of oldest farm vehicle; farm truck; large size farm vehicle); two public road

environmental characteristics (i.e., low traffic density and high traffic density both as compared with

medium traffic density); and, two farm environmental characteristics (i.e., number of farm operations, and,

high farm income compared with medium farm income).  All of these predictor variables had significant

bivariate associations with crash status (except for age of oldest farm vehicle), but explained no unique

variation in crash group membership in the full model.
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Three variables showed significant crash group differences but in the opposite direction

hypothesized (i.e. negative instead of positive):  two farm vehicle driver characteristics (i.e., age of oldest

farm vehicle driver; and, perception of farm vehicle public road driving danger); and one farm

environmental characteristic (i.e., low farm income compared with medium farm income).  These findings

suggest that farms employing older farm vehicle drivers, reporting low farm income, or a high perception

of farm vehicle public road driving danger are associated with decreased risk of farm vehicle public road

crash group membership.

These farm vehicle public road crash findings support the perspective that public road crashes are

complex social phenomena (Batten, 2000).  Driver, vehicle and environmental characteristics hypothesized

in this study contributed to crash group membership differences, both independently and in combination.

Crash group membership associations are discussed for each variable in detail below by driver,

vehicle and environmental characteristic groups.  A figure showing these characteristic groups and the

variables tested in this model is provided in Appendix A.  Variables are highlighted based on their

outcome (i.e.,  hypothesis confirmed = underlined; not confirmed = unchanged; and, opposite direction =

italicized).

Several caveats should be kept in mind when considering these findings.  First, driver, vehicle and

environmental characteristics were measured in this study at the farm level not at the level of the individual

driving the farm vehicle during the public road crash.  Thus, the association between non-family and non-

English speaking farm vehicle drivers and crash group status cannot demonstrate whether or not these

specific kinds of individual drivers are at greater risk for a crash.  Second, driver, vehicle and

environmental characteristics were measured at the time of the interview not at the time of the crash.

Third, these study findings examine relationships that must be considered associational rather than causal.

Farm vehicle driver characteristics and crash group status

The four supported farm vehicle driver hypotheses (i.e., non-family hired help drivers, non-

English speaking help drivers, farm injury history, and youngest farm vehicle driver) will be discussed first.

Next, the two hypotheses, which were significant but in the non-hypothesized direction, are reviewed (age

of oldest farm vehicle driver, and perception of farm vehicle public road driving danger).  Discussion of the
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two non-supported hypotheses (i.e., number of hours drive farm vehicles on public roads, and crash

preventive actions taken) then follows.

Farms with respondents reporting non-family hired help (OR = 4.32) or non English-speaking

hired  help (OR = 4.61) driving farm vehicles on public roads were over 300 percent more probable crash

group members than farms reporting no non-family or non-English speaking farm help driving.  These

results held true even when controlling for farm income, which was used as a proxy for farm size in this

study.  These two farm help status characteristics were the strongest predictors among all the independent

variables in the model.

Farms reporting non-family hired help driving farm vehicles on public roads may be more likely

crash group members than farms reporting only farm family help driving.  There are several reasons why

this may be so.  To the extent that farms hire non-family hired help who are seasonal workers, the non-

family hired help may be less familiar with the local public roadways and the specific farm equipment

involved, even if they are generally experienced in driving farm vehicles on public roads.  In addition, farm

operators or owner/operators may be less systematic in reviewing safety issues concerning use of public

roads with non-family hired help than they would be with family farm help.  Family farm help may also

have more farm vehicle driving skill and experience from growing up on the farm.  To reiterate, non-family

farm help driving farm vehicles on public roads was associated with crash status.  However, these analyses

do not indicate whether these specific types of drivers were involved in the farm vehicle public road crash.

There may be characteristics of farms that report using non-family help to drive farm vehicles on public

roads which contribute to increased risk for crash group membership.

Although strongly associated with the use of non-family farm help (phi coefficient = .31), farms

reporting non-English speaking farm help driving farm vehicles on public roads were independently at

increased risk for farm vehicle public road crash group membership.  A number of factors may help explain

these farm level findings.  Language barriers and economic vulnerability may contribute to increased

likelihood for crash group membership.  If language barriers exist between farm operators or

owner/operators and non-English speaking workers, farm vehicle safety information may not be effectively

communicated (McCurdy et al., 2000; Murphy, 2003).  Due to concerns regarding the vulnerability of their

work status, non-English speaking workers may be more reluctant to raise perceived safety concerns with
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their employer in order to reduce their accident risk (Grieshop et al., 1996; McCurdy et al., 2000; Murphy,

2003).  Again, these findings do not indicate whether non-English speaking farm help was driving the farm

vehicle at the time of the crash. There may be characteristics of farms that report using non-English

speaking help to drive farm vehicles on public roads which contribute to increased risk for crash group

membership.  Prospective studies are needed to further clarify whether these farm level findings can be

replicated at the farm vehicle driver level, and to test whether there is a direct causal relationship between

farm help status and crash group membership.

Several post hoc analyses were conducted to begin clarifying the association between farm help

status and farm vehicle public road crash group membership.  A chi square analysis compared the farm

operator or owner/operator respondent age with crash group status, as well as with the number of farm help

driving farm vehicles on public roads.  Findings showed that younger aged farm operator or owner/operator

respondents were at increased risk for crash group membership.  In addition, younger age farm operator or

owner/operator respondents were more likely to report having larger numbers of farm help driving farm

vehicles on public roads.  These findings suggest that farms reporting younger aged operators and larger

numbers of non-family hired help driving farm vehicles on public roads are more likely crash group

members.  These characteristics may reflect the increase in corporate farms that has occurred over the last

twenty years (USDA, 1999).  Corporate farms may be run by younger farm operators or owner/operators

and require increased numbers of non-family hired help to manage the large acreage farm production.

Future analyses are warranted to better understand these suggested associations between farm type and

crash status.

Reporting a history of farm injury resulting in absence from a day of work or receipt of medical

treatment significantly increased the likelihood of crash group membership as hypothesized.  A history of

farm accidents and injuries could be indicative of inadequate equipment, or of a farm climate that is either

high risk and/or inattentive to safety issues (Murphy, 2003).  The farm operator or owner/operator history

of injury was used as a proxy for the degree of injury on the farm across all farm help.  The reporting of the

operator or owner/operator’s injury history alone increased the probability of farm crash group membership

by 34 percent.  Future assessments of farm injury history across a broader range of workers on each farm
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might provide a more accurate assessment of farm safety climate, and perhaps indicate an even stronger

association with crash group membership.

Farms reporting lower ages for youngest farm vehicle driver on public roads were expected to be

associated with crash group membership.  This hypothesis was supported, but only marginally with a 2

percent increase in risk of farm vehicle public road crash group membership (OR = 1.02) when controlling

for all other independent variables.  This weak association may be due in part to the way in which the

variable was constructed.  Respondents were asked to report the “age of the youngest person driving farm

vehicles on public roads.”  The average age of the youngest driver was 33 years.  Only 10% of the

“youngest” drivers were 18 years or younger.

Post hoc analyses were conducted to help clarify the association between the age of the youngest

farm vehicle driver and crash status.  Young high-risk drivers are considered to be age 25 or under

(Catalano, 2004).  It was hypothesized, thus, that farms reporting youngest drivers either 25 years of age or

youger would be at higher risk for crash group membership compared with farms reporting youngest

drivers older than 25 years of age.  The youngest farm vehicle driver age variable was dichotomized

between high risk (i.e., 25 years old or younger) and non-high risk drivers (i.e., older than 25 years) to test

the posited association.   Findings showed significant group differences for young high risk drivers (X2 =

5.09; df=1; p < .02) compared with youngest drivers older than 25 years of age.  Since logistic regression

findings for age of youngest farm vehicle driver were only marginally significant, care should be taken

when interpreting these results.

Farms reporting higher ages for oldest driver of farm vehicles on public roads were hypothesized

to be associated with crash group membership.  Contrary to expectations, farms reporting older ages for

oldest farm vehicle driver on public roads were 4 percent less probable farm vehicle public road crash

group members (OR = 0.96).  This unexpected, and albeit weak, relationship may be due in part to the

variable construction.  Respondents were asked to report the “age of the oldest person driving farm vehicles

on public roads.”  The average age of the oldest driver was 60 years, with 25% of the “oldest” drivers being

68 years or older.  This sample may have contained fewer of the drivers whose age had impeded their

driving performance and caused them to stop driving.  Alternatively, these findings may suggest that farm
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vehicle drivers have crash prevention skills and experience acquired with age that help reduce the

likelihood for farm vehicle public road crash group membership.

Older high-risk drivers are considered to be age 60 or older (Catalano, 2004).  Post hoc analyses

were conducted to test the hypothesis that older high-risk farm vehicle drivers (i.e., age 60 years or older)

are at increased risk for crash group membership compared with ones younger than 60 years.  Post hoc

analysis findings supported the main study findings that farms reporting older individuals driving farm

vehicles on public roads are at decreased probability for crash group membership.  Since logistic regression

findings for age of oldest farm vehicle driver were only marginally significant, care should be taken when

interpreting these results.

Perceived danger of driving farm vehicles on public roads was hypothesized to be positively

associated with crash group membership.  Instead, perceived danger driving farm vehicles on public roads

(OR = 0.53) was significantly associated with reduced likelihood of crash group membership when

controlling for all other independent variables.  Farms reporting higher perceived farm vehicle public road

driving danger were 47 percent less probable crash group members.  It is possible that an increased

perception of danger may cause farm vehicle drivers to be more defensive when traveling on public roads,

thereby reducing their crash risk.  Future research should examine prospectively how perceptions of farm

vehicle public road driving danger are related to driving behavior and preventive actions taken, and, are

associated with crash group membership.

Greater number of hours driving farm vehicles on public roads was not supported as a significant

predictor of crash group membership in the combined logistic regression model.  Post hoc analyses suggest

this may be due to sharing variance with other significant predictors in the model, such as:  use of non-

family hired help drivers (phi coefficient =.23; p < .01); use of non-English speaking farm vehicle drivers

(phi coefficient =.10; p < .05); and, public road driving conflict (point biserial coefficient =.16; p < .05).

Measurement limitations may also play a role here.  Respondents were asked about the number of

hours per week they personally drove farm vehicles on public roads.  The assumption was that this would

serve as a rough proxy for the level of public road driving exposure representative of that farm overall.  To

the extent that the farm respondents’ hours of driving were not representative of exposure for the farm

overall, one would expect a weaker relationship with crash status.
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The hypothesis that increased numbers of farm vehicle public road crash preventive actions taken

would decrease the likelihood of farm vehicle public road crash group membership was not supported.

Several explanations are plausible.  First, crash preventive actions taken were measured by counting the

number of responses to an open-ended question about actions taken to avoid a crash.  This question may

not have adequately captured the full range of what farmers actually did to prevent crashes.  Second,

individuals in the crash group who had not taken preventive actions before a crash occurred could have

been prompted to do so after the occurrence of a farm vehicle public road crash.  Such a pattern would

obscure the actual causal relationship between preventive actions and probability of crash group

membership.  Third, crash prevention actions may be taken but the levels of farm vehicle public road

driving conflict and competition for public road use may be overriding their positive contributions.

In summary, farms reporting younger farm vehicle drivers, as well as having non-family hired

help and/or non-English speaking help drive farm vehicles on public roads, a farm injury history, or low

perceived danger of driving farm vehicles on public roads are more probable crash group members.  These

findings suggest that farms with certain types of farm help and safety related characteristics are at increased

risk for farm vehicle public road crash group membership.

Vehicle characteristics and crash group status

Only one of four vehicle hypotheses was supported, namely, for non-farm vehicle public road use.

None of the three farm vehicle hypotheses were supported (i.e., age of farm vehicle; farm truck use; and

large size farm vehicle use).  Each hypothesis is discussed below, beginning with the non-farm vehicle

characteristic, since its hypothesis was supported, followed by the non-supported farm vehicle

characteristics.

The non-farm vehicle public road use variable was positively associated with farm vehicle public

road crash group membership.  Farm vehicles are now sharing once quiet, seldom traveled, two-lane rural

roads with more and different types of non-farm vehicles (e.g., commuter traffic, construction traffic,

school bus routes, etc).  The greater the number and variety of public road uses, the more complex a social

phenomenon farm vehicle public road use becomes.  Thus, it is plausible that public roads used by other

types of vehicles pose a greater crash risk for farm vehicle drivers.  A greater number of public road uses
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was associated with a 40% increase in the probability of farm vehicle public road crash group membership.

This contribution seems large, especially since the use of an open-ended question may not have adequately

captured the full variation in public road use.

The age of the oldest farm vehicle driven on public roads was not associated with crash group

membership at either the bivariate level or in the final logistic regression model.  This was contrary to the

expectation that older farm vehicles would be more likely crash group members.  Two measurement

problems may have contributed to the absence of a significant relationship.  First, the survey question asked

about the oldest farm vehicle driven, and was intended as a rough proxy for the age of the fleet of vehicles

in use.  To the extent that the oldest farm vehicle did not represent the overall farm safety level or that of

the vehicles driven on public roads, one would not expect significant findings.  Second, the age of a farm

vehicle may not adequately reflect the presence or absence of safety features or a safety oriented farm

environment.

Farm truck type was positively associated with farm vehicle public road crash group membership

at the bivariate level but was not significant in the logistic regression model when controlling for other

driver, vehicle and environmental characteristics.

Large size farm vehicle type was positively associated with crash group membership at the

bivariate level but was not significant in the logistic regression model when controlling for other driver,

vehicle and environmental characteristics.

Environmental characteristics and crash group status

Only one of four environmental hypotheses tested was supported, namely, for public road driving

conflict.  The two public road environmental hypotheses for traffic density (i.e., low traffic density and

high traffic density compared with medium traffic density) were not supported.  Two of three farm

environmental hypotheses were also not supported (i.e., number of farm operations and high farm income

compared with medium farm income).  One farm environmental hypothesis (i.e., low farm income

compared with medium farm income) was significant, but in the opposite direction posited (i.e., negative

instead of positive).  Each hypothesis is discussed below by importance of model contribution.



28

The public road environmental hypothesis that farms reporting more public road driving conflict

would be more likely crash group members was supported.  Farm vehicles are sharing public roads with an

increasing number and variety of non-farm vehicles.  The conflicts that arise when sharing a limited

resource like public roads can lead to a crash.  Farms reporting more public road driving conflict were 77

percent more probable farm vehicle public road crash group members.

The public road environmental characteristic, traffic density, had two hypotheses, neither of which

was supported.  Traffic density was measured as low, medium, and high traffic density.  The hypotheses

that farms reporting low and high traffic density compared with medium traffic density would be more

likely farm vehicle public road crash group members were not supported when controlling for other driver,

vehicle and environmental characteristics.  The traffic density relationships discussed below are in

comparison to the referent group, medium traffic density.

Farms reporting low traffic density were less likely farm vehicle public road crash group members,

rather than more likely as hypothesized.  In addition, farms reporting low traffic density were negatively

associated (rather than positively as hypothesized) with several driver, vehicle and environmental

characteristics, namely:  hours drive farm vehicles on public roads; farm injury history; large size farm

vehicle use; and, non-farm vehicle public road use.  These findings suggest that farms reporting low density

traffic may drive less and thus experience less exposure to risk factors that might increase their probability

of farm vehicle crash group membership.

The hypothesis for high traffic density was not supported when controlling for other driver,

vehicle and environmental characteristics.  High traffic density was positively correlated with crash group

membership at the bivariate level, as well as with a number of driver, vehicle and environmental

characteristics, namely:  perceived farm vehicle public road driving danger; crash preventive actions taken;

and non-farm vehicle public road use.  One possible explanation for the findings is that high traffic density

has an impact, at least in part, through increasing the perception of danger and prompting taking safety

actions.

Two of the three farm environmental characteristic hypotheses were not supported:  number of

farm operations; and, high farm income compared with medium farm income.  The hypothesis for low farm
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income was significant, but not in the posited direction (i.e., was negative rather than positive).  Each farm

environmental hypothesis is discussed below in order of importance of its contribution to the model.

The farm environmental hypothesis for number of farm operations was not supported.  However,

number of farm operations was positively associated with farm vehicle crash status at the bivariate level

and with a number of driver, vehicle and environmental characteristics, i.e.:  non-family hired help; farm

truck use; large size farm vehicle use; non-farm vehicle public road use; and, high traffic density.  These

findings suggest that farms reporting higher numbers of farm operations may be at increased risk for a farm

vehicle public road crash because they are more likely to use non-family hired help to drive farm vehicles

on public roads, use farm trucks and large size farm vehicles, and share public roads with a large number

and variety of non-farm vehicles.

The farm environmental hypothesis that farms reporting high farm income are more likely crash

group members was not supported when controlling for other driver, vehicle and environmental

characteristics in the model.  Bivariate findings showed a positive association between high farm income

and farm vehicle public road crash group membership.  Thus, associations with other driver, vehicle and

environmental characteristics may have contributed to the non-significant findings in the full model.

Farms reporting high farm income were associated with a number of driver, vehicle and

environmental characteristics that suggest a large farm size, such as:  number of hours drive farm vehicles

on public roads; non-family hired help driving farm vehicles on public roads; non-English speaking help

driving farm vehicles on public roads; farm injury history; farm truck and large size farm vehicle use; and

number of farm operations.  These findings suggest that effects of farm size may be seen as occurring

through a number of driver, vehicle and environmental characteristics, reducing the effect of farm size as a

variable in the full model.

One farm environmental characteristic, low farm income, was significantly associated with farm

vehicle public road crash group membership controlling for all other driver, vehicle and environmental

variables.  But, the association was negative rather than positive as hypothesized.  Farms reporting low

farm income were posited to be more likely farm vehicle public road crash group members.  Findings from

this study suggest, however, that farms reporting low farm income are less likely crash group members than

medium income farms.
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Low farm income was positively associated with age of youngest farm vehicle driver on public

roads, suggesting small farms may be more likely to have younger individuals driving farm vehicles on

public roads.  Low farm income was negatively associated with:  hours drive farm vehicles on public roads;

non-family hired help; non-English speaking help; crash preventive actions taken; farm truck and large size

farm vehicle use; non-farm vehicle public road use; public road conflict; and number of farm operations.

These findings suggest that smaller size farms may have lower public road driving exposure as well as

fewer resources that would allow more crash preventive actions to be taken.  Measuring farm size using a

farm income variable alone may not be as informative as a combination of driver, vehicle and

environmental characteristics when studying farm vehicle public road crash group membership differences.

Study limitations

This study had a number of limitations, in particular, ones pertaining to:  recall accuracy and

measurement time periods; survey question design and measurement; the level of analysis; and, sampling

bias.  Each limitation is addressed below.

Measurement time periods.  Crash cases were considered eligible for the study if they occurred

from 1992 through 2003.  Since the occurrence of farm vehicle public road crashes is such a rare event, a

longer time period was chosen in order to capture a sufficient number of cases.  Case and control

respondents were asked the same questions about current environmental, vehicle and driver characteristics

(e.g., traffic density, preventive actions taken, and so on).

Challenges are presented by cases in which crashes occurred some time ago.  Accuracy of recall

would be compromised if respondents were asked to describe environmental, vehicle, and driver

characteristics at the time of a distant crash.  For this reason, questions were asked about current conditions,

with the assumption that these would, for the most part, be indicative of prior conditions.  If these

conditions had actually changed since the crash, the actual relationships between predictor variables and

case-control status would be obscured.

Survey question and design.  There are several potential weaknesses with regard to the validity of

the instruments used in this study.  First, the respondent was asked to describe characteristics of the farm

and /or farm environment (e.g., road conditions, age of drivers, ands so on).   There was no independent



31

verification of the respondent’s responses.  Second, a number of variables used in this study were measured

using single item closed and open-ended questions.   Further validation and testing of measures may result

in stronger findings.

Level of analysis.  The thrust of this study was to examine how driver, vehicle and environmental

characteristics at the farm level related to crash group status.  The respondent was asked to describe several

circumstances (e.g., average number of hours spent driving farm vehicle on a public road, injury history,

and so on) with himself/herself as the referent point.  The assumption was that respondent responses would

serve as an approximate measure of these characteristics for the farm overall.  To the extent that the

operator or owner/operator’s responses were atypical of the farm overall, use of these measures would

obscure actual relationships.

Sampling bias:  Two possible limitations of the study involve potential bias in construction of  the

sample and in the self-selection of respondents.

First, an USDA agricultural program database for North Carolina resident farm operators or

owner/operators was used to generate the sampling frame for this study.   Comparison of the study sample

demographic profile with the North Carolina agricultural census profile in Table 1 indicated that the study

sample had fewer small size farms, higher mean farm acreage, and reported lower mean gross farm income.

Thus, these findings suggest a potential sampling bias.  This raises questions about the generalizability of

the study to the total population of North Carolina farmers.  A comparison of farm vehicle driver age and

percentage of crashes by month for this study with those of North Carolina crash report data (Hughes et al.,

2000), however, suggests that the study sample is comparable to North Carolina farmers reporting a farm

vehicle public road crash.  Therefore, these findings suggest that although the USDA agricultural program

database may have provided a biased sampling frame, crash case data comparisons suggest the study

sample is reasonably representative of North Carolina farmers who drive farm vehicles on public roads and

are involved in a crash.

Second, as noted in earlier, approximately 22 percent of calls were placed to numbers that were

either out of service (n = 1,807), no longer where a farmer lived (n = 683), or could not be contacted (n =

807).   It is undetermined how many of these “unscreened” phone numbers actually represent non-

identified eligible participants. It is also unclear to what extent non-identified eligible participants might be
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different from those farm owners or owner / operators that were successfully screened. Thus, there may be

bias in the individuals successfully screened in this study.

Implications for future interventions

Non-family hired farm help status had the greatest impact on likelihood of farm vehicle public

road crash group membership of all eighteen driver, vehicle and environmental characteristics in the

logistic regression model.  The trend toward larger size farms requiring more farm help is likely to

continue.  So, the demand for non-family hired farm help is likely to increase as well in the future.

Agriculture has historically drawn its non-family hired labor force from non-English speaking countries

such as Mexico, Central America and the Caribbean.  Non-family hired help, in particular non-English

speaking farm help, may have less experience and skill competencies with driving farm vehicles on public

roads.  Alternatively, farms hiring larger numbers of non-family hired help may have less invested in

supervising safety procedures.  Future intervention research should identify farm and farm help

characteristics that contribute to increased farm vehicle public road crash risk.  Intervention research should

determine whether farm vehicle driver licensing, training, testing and monitoring programs would be

effective and cost efficient in reducing the risk for farm vehicle public road crash group membership.

Farms were taking a number of crash preventive actions to help reduce their risk of farm vehicle

public road crash group membership.  Crash preventive actions taken were, however, not significantly

associated with decreased risk of farm vehicle public road crash group membership when controlling for all

other variables as hypothesized.  Crash preventive actions were positively associated though with farm

truck, large size farm vehicle and non-farm vehicle public road use, high traffic density, and public road

conflict.  Thus, research should assess existing and future crash prevention interventions to determine what

preventive actions taken individually or in combination best reduce the risk of farm vehicle public road

crash.

Past farm vehicle public road crash preventive actions have focused primarily on the farm vehicle

driver and the farm vehicle (Costello et al., 2003) rather than taking a combined driver, vehicle and public

road environmental approach.  Future farm vehicle public road crash reduction interventions should

consider a combined approach that may require changes to the public road infrastructure if the primarily
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driver and vehicle focused crash preventive actions alone prove ineffective against increasing public road

use competition and public road driving conflict, as suggested by these findings.

Conclusion

Public road crashes are complex social phenomena (Batten, 2000).  Findings from this study

support that perspective.  Eighteen driver, vehicle and environmental characteristics were tested in a

combined logistic model.  Six farm vehicle driver, one non-farm vehicle, and one public road

environmental characteristic were associated with increased likelihood of farm vehicle public road crash

group membership.  Two farm vehicle driver characteristics and one farm environmental characteristic

reduced the likelihood of crash group membership.

Farms reporting non-family hired help and non-English speaking help driving farm vehicles on

public roads were more probable crash group members.  The trend toward larger, corporate type farms will

most likely increase the demand for non-family hired help, in particular non-English speaking help, to drive

farm vehicles on public roads.

Farm injury history and crash status findings suggest farm safety is associated with farm vehicle

public road crash group membership.  Non-family hired help, in particular non-English speaking help, may

already be at increased accident risk because they may not have the same level of safety training, skill and

experience as family farm help.  Youngest farm vehicle drivers may also be at higher crash risk, due to a

posited lack of driving skill and experience.  Findings suggest an unsafe work environment, as measured by

farm injury history reporting, further increases the probability for crash group membership.

Sharing public roads with more non-farm vehicles and experiencing public road conflict were

associated with increased likelihood of farm vehicle public road crash group membership.  The demand for

public road use in North Carolina by a greater number and variety of non-farm vehicles will most likely

continue in the future.  And, North Carolina will most likely continue to be an important agricultural state.

Thus, it is unlikely that farm vehicle public road crash risk will decrease without thoughtful intervention

designed to reduce the conflict arising from sharing a limited resource, such as public roads.

Past farm vehicle crash preventive efforts focused mainly on the farm vehicle and driver and only

to a limited degree on the public road environment and how it is shared.  This combined analysis was able
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to show, that, although farms may be aware of the danger of driving farm vehicles on public roads and are

taking crash preventive actions, the level of competition for public road use and the resulting public road

conflict may be outweighing those preventive efforts, especially when farms report potentially less skilled

and experienced individuals driving farm vehicles on public roads.  Farm vehicle public road crash

prevention research and intervention efforts should take into consideration combined associations of driver,

vehicle and environmental characteristics with crash group membership to ensure more comprehensive and

inclusive planning and assessment of farm vehicle public road crash prevention programs, rather than

focusing primarily on the farm vehicle and the farm vehicle driver.

This study was able to build on existing findings and contribute additional insights regarding risk

factors for farm vehicle public road crash group membership.  Farm vehicle driver skill and experience, a

safe farm work environment, and the characteristics of public road sharing with non-farm vehicles were

most strongly associated with increased crash status probability.  Yet, much is still left to clarify.  Future

analyses and research models should build on these findings by including other driver, vehicle and

environmental characteristics as predictors of farm vehicle public road crash group membership, as well as

examine characteristics for possible identification of high risk subgroups or clusters.
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APPENDIX A

Additional Data Tables, Figures and Graphs
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Farm Vehicle Driver
Characteristics

• Age of driver:
• Youngest driver
• Oldest driver.

• Hours per week drive on
public roads during busiest
months (exposure).

• Farm help driving farm
vehicles on public roads:
• Hired help
• Non-English speaking

help.

• Safety behaviors:
• Farming injury history.
• Perception of farm

vehicle public road
danger.

• Farm vehicle public
road crash preventive
actions.

Farm Vehicle  Characteristics

• Age of farm vehicle.

• Non-tractor farm vehicles
driven on public roads:
• Trucks
• Large sized vehicles.

Public Road Characteristics

• Traffic density.

• Public road conflict.

Non-farm Vehicle
Characteristics

• Number and variety of non-
farm vehicle public road use
characteristics.

Driver Vehicle Environment

Farm Characteristics

• Number of farm
operations.

• Farm income:
• Low farm income
• High farm income

Figure 1.  Research model – driver, vehicle, and environmental
                 characteristics posited to be associated with farm
                 vehicle public road crash group membership.

                 Note:  confirmed hypotheses are underlined, non-confirmed
                are unchanged, opposite are italicized.
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Table 3.  Intercorrelations for farm vehicle public road crashes and independent variables (n =385)

measure 1 2 3 4 5 6 7 8 9 10 11
1 Crash
2 Youngest -.16** -

3 Oldest -.08 .20** -

4 Hours drive .18** -.13** .09 -

5 Hired help ^ .43** -.32** .02 .23** -

6 Non-English
help ^

.29** -.25** -.05 .10* .31** -

7 Farm injury .21** -.07 .01 .08 .07 -.01 -

8 Perception of
danger

.04 -.01 .02 .05 .06 .17** .17** -

9 Preventive
actions

.11* -.04 -.01 .02 .05 -.01 .09 .05 -

10 Oldest vehicle .01 -.01 -.06 -.01 -.05 -.03 .09 .11* .04 -

11 Farm truck ^ .15** -.15** -.02 .07 .13** .01 .05 .01 .14** .09 -

12 Large vehicle ^ .22** -.11* .04 .06 .10* .03 .14** .09 .17** .11* .06

13 Non-fv use .24** -.11* -.01 .10* .11* .04 .08 .11* .32** .01 .15**

14 Low density ^ -.17** .04 -.03 -.11* -.08 -.10 -.11* -.15** -.04 -.02 -.01

15 Med density ^ .02 -.05 -.05 .05 .02 .06 .01 -.04 -.06 .01 -.01

16 High density ^ .13** .02 .08 .03 .04 .02 .09 .19** .11* .02 .01

17 PR conflict .30** -.06 .06 .16** .14** .05 .25** .27** .20** .07 .09

18 # farm ops .17** -.12* .05 .09 .15** .09 .04 .06 -.01 -.02 .10*

19 Low income ^ -.39** .19** .01 -.16** -.34** -.19** -.07 -.09 -.12* .04 -.12*

20 Med income ^ -.02 .03 -.03 .01 -.15** -.02 -.04 -.01 .03 .05 -.02

21 High income ^ .38** -.21** .02 .14** .44* .20** .10* .09 .08 -.08 .13**

Table 3 (cont.).  Intercorrelations for farm vehicle public road crashes and independent variables

measure 12 13 14 15 16 17 18 19 20
12 Large vehicle ^ -

13 Non-fv use .14** -

14 Low density ^ -.17** -.17** -

15 Med density ^ .08 -.03 -.55** -

16 High density ^ .07 .20** -.28** -.64** -

17 PR conflict .20** .22** -.29** -.07 .27** -

18 # farm ops .16** .13** -.07 -.03 .11* .07 -

19 Low income ^ -.23** -.14** .02 -.01 -.02 -.16** -.20** -

20 Med income ^ .01 -.07 .04 .04 -.09 -.03 -.08 -.36** -

21 High income ^ .22** .18** -.05 -.02 .08 .17** .26** -.58** -.54**

Note:  farm vehicle public road crashes coded as 1 = no crash; 2 = crash; dichotomous variables coded as
1 = no response, 2 = yes response; * p < .05;  ** p < .001.  ^ symbol represents dichotomous phi
coefficient correlations.
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LIST OF ABBREVIATIONS

ANSI American National Standard Institute.

ASAE American Society of Agricultural Engineers.

CDC Centers for Disease Control and Prevention.

EMS Emergency medical system.

FARS Federal Accident Reporting System.

mph Miles per hour.

MUTCD Manual on Uniform Traffic Control Devices.  Published by the U.S.
Department of Transportation, Federal Highway Administration.

NCDOT North Carolina Department of Transportation.

OSHA Occupational Safety and Health Administration.

ROPS Rollover protection structures.

SMV Slow-moving vehicle.  Defined as a vehicle that travels less than 25 mph on
public roads.

VMT Vehicle miles traveled.
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Press Release
Michael Schulman, Ph.D.
Department of Sociology
North Carolina State University
Raleigh, North Carolina  27695
(919) 515-9016
michael_schulman@ncsu.edu.

Farmers’ Concerns about Farm Vehicle Public Road Crashes

Farmers who have earned the Distinction of “Gold Star Growers” from North Carolina

Department of Labor’s (NCDOL) Division of Agricultural Safety and Health, identified farm vehicle

public road crashes as one of their top safety concerns several years ago.

With the increase in urban development and influx of new residents to the state, once quiet

country roads used primarily for farm transportation are now being shared with commuters, tourists, and

transport vehicles.  Sharing North Carolina public roads creates challenges both for farmers trying to plant

and harvest crops, and others who are passing through a farming area to reach their destination.  A survey

conducted in 1999 by NCDOL Division of Agricultural Safety and Health, in conjunction with North

Carolina State University, showed this to be a common concern of many farmers participating in the Gold

Star Grower program. Over 97 percent of the approximately 600 Gold Star Growers responding to the

survey thought driving farm vehicles on North Carolina public roads to be more dangerous than five years

prior (i.e., since 1995) and more than 79 percent felt unsafe driving farm vehicles on public roads.  A new

study being conducted between January and March of 2003 aims to collect information to understand

farmers’ concerns about using their farm vehicles on public roads.

On average 300-farm vehicle public road crashes occur annually in North Carolina.  Examination

of publicly available information from the North Carolina Department of Motor Vehicles (NCDMV)

reveals that the combination of motorists’ desire to speed and the limited speed at which farm vehicles can

travel and maneuver was cited as a cause in over 30 percent of farm vehicle related public road crashes

reported between 1995 and 1999.  NCDMV crash reports also show improper passing (17 percent of non-

farm vehicle operator cited crashes), unsafe vehicle movement (34 percent of farm tractor operator cited

crashes), and failure to yield right of way (13.7 percent of farm tractor operator cited crashes) as

contributing factors to these crashes.
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The NC DOL Division of Agricultural Safety and Health and its advisory group, The North

Carolina Agricultural Safety Council, have placed a high priority on addressing this safety concern.  The

Division has sponsored Slow Moving Vehicle (SMV) Signage Giveaway Programs for farmers and has

provided public road safety education and training in conjunction with NCDMV and the North Carolina

Growers Association.  These are important steps in addressing this critical public road safety issue.  More

information is needed, however, to develop effective policy and safety recommendations for public road

transportation and safety interventions that will make North Carolina public roads safe for farmers and

motorists alike.

Researchers associated with the NC Agromedicine Institute, a partnership of NC State University,

East Carolina University, and NC A&T State University, and the Southern Coastal Agromedicine Center

will be conducting a study to better understand the circumstances that contribute to farm vehicle public

road crashes.   Trained interviewers from the NCSU Center for Urban Affairs beginning January 2003 will

conduct a confidential telephone survey of North Carolina farmers.  The survey will ask farmers about: the

characteristics of their farming operations; the public roads utilized for farming; their experiences driving

and transporting farm vehicles on North Carolina public roads; and, recommendations and insights farmers

have regarding causes and solutions.  Questions or requests for information regarding the study should be

directed to Michael Schulman, Ph.D., Department of Sociology, North Carolina State University, Raleigh,

North Carolina, 27695, (919) 515-9016, michael_schulman@ncsu.edu.

ENDS
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Farm Vehicle Public Road Crash Telephone Survey Informed Consent Script

Your responses will be kept confidential.  We will not identify individuals when we report results.  I

want to assure you that no one will be able to identify you personally from our reports.  There are no

known risks to participating in this interview.  Although there are no direct benefits to you, your responses

will help us to gain a better understanding of farm vehicle public road safety, and ways to address this

public health and safety concern.  Your participation is voluntary and your willingness to answer questions

is taken as consent to participate.  You may choose not to answer any or all of the following questions.

If you have any questions about this study, you can direct them to Dr. Michael Schulman of the North

Carolina State University Sociology Department, Box 8107, Raleigh, NC 27695-8107, at (919) 515-9016.

You may also direct any questions about the way this survey was administered or your rights as a research

subject to Debra Paxton, North Carolina State University, at (919) 515-7200.  Please let me know at the end

of the interview if you have any concerns, and I will provide you with these names and numbers again.

You are not required to give your name if you are filing a complaint.
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