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ABSTRACT

Purpose: Tractor-related incidents are the leading cause of agricultural-related fatalities in the United
States. Injuries from rollovers can be prevented by equipping tractors with rollover protective struc-
tures (ROPS, an engineering approach) and by using seatbelts (a behavior-based approach). While
adult farmers report low seatbelt use and frequent use of tractors without ROPS, it is unknown
whether the young adult population has adopted similar tractor driving practices. This study was
designed to identify tractor operating practices among young adult agricultural workers and the
influence of supervisors, peers, and parents on their safety behaviors.
Methods: An online survey was conducted among college students enrolled in agricultural science
classes in four Midwestern colleges and universities. Participants answered questions about their
tractor operating practices, the influence of supervisors, peers, parents, and individual risk taking
tendencies on their workplace practices. A tractor operation safety score was estimated from par-
ticipants’ responses. Linear regression was used to examine the association of these influences and
the tractor operation safety score.
Results: Of the 193 respondents, most (78.8%) reported that they never or rarely wear a seatbelt
when operating a tractor with a ROPS. Supervisory influences, such as being negatively evalu-
ated by a supervisor, were found to be more strongly associated with tractor operating behaviors
than peer or parent influence.
Conclusions: Young adult agricultural workers frequently reported unsafe tractor operating be-
haviors. Supervisors were found to have the most influence over reported behaviors of young adult
agricultural workers.

© 2017 Society for Adolescent Health and Medicine. All rights reserved.

IMPLICATIONS AND
CONTRIBUTIONS

Tractor-related incidents
are the leading cause of
agricultural-related fatali-
ties. Characterizing the
tractor operating practices
of young adult agricultur-
al workers and identifying
individuals who influence
workplace practices are
important first steps to de-
veloping interventions to
improve the health and
safety of this agricultural
population.

Tractors are the leading cause of agriculture-related fatal and
non-fatal injuries in the United States [1,2]. However, these in-
juries are preventable. Engineering solutions including rollover
protective structures (ROPS) and seatbelts are effective in pre-
venting operator injury and death [3]. In addition to engineering

Conflict of Interest: The authors have no conflicts of interest to disclose.
* Address correspondence to: Josie M. Rudolphi, Ph.D., National Farm Medicine
Center-ML1, 1000 N. Oak Avenue, Marshfield, WI 54449.
E-mail address: Rudolphi.josie@marshfieldresearch.org (J.M. Rudolphi).

1054-139X/© 2017 Society for Adolescent Health and Medicine. All rights reserved.

https://doi.org/10.1016/j.jadohealth.2017.11.300

controls, tractor manufacturers publish operating manuals with
recommendations on prevention of injuries. Common recom-
mendations include using seatbelts, when so equipped, avoiding
steep slopes or uneven terrain, and not allowing extra riders.
However, the effectiveness of most available prevention ap-
proaches for reducing tractor-related injuries is dependent on the
tractor operator’s compliance with recommended practices. For
example, a driver must manually buckle the seatbelt to keep him/
her from being ejected from or crushed by a ROPS-equipped
tractor in the event of an overturn. Studies of adult farmers report
that few use the seatbelt when operating a tractor with ROPS,
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and many are operating tractors not equipped with ROPS [4,5].
Similarly, adolescents (aged 10-19) report unsafe tractor oper-
ating behaviors [4]. However, previous research has not focused
on young adult operators over the age of 19, whose behavioral
profile and risk taking tendencies may be different from their
younger peers nor has research focused on tractor operating prac-
tices other than seatbelt use, such as distracted driving or
operating on various terrains.

The agricultural industry employs a large proportion of young
adult workers, a population at increased risk of injury [6-8].
Tractor operation and maintenance are tasks commonly associ-
ated with injury among adolescents and young adults [9].
Exposure to tractors is known to begin at a young age. Youth
report driving a tractor independently as young as age 10 years
[10] and over 80% of college-aged agricultural students report
using tractors consistently [11]. However, it is unknown how
young adults are engaging with tractors and their specific op-
erating behaviors.

Furthermore, it is unclear who influences the tractor operat-
ing practices of young adults. In other occupational settings,
supervisors, peers, and parents are known to affect the adop-
tion of safe work practices. Among adult workers, supervisors who
apply pressures on workers to be productive and supervisors who
do not emphasize safety have been associated with workers
performing unsafe work practices [12]. Among adolescents
(participant mean age = 16.43) in agricultural and nonagricul-
tural workplaces, risk taking at work was less likely when
supervisors were clear about not allowing risks at the work-
place [13]. Adolescents are especially vulnerable to peer pressure
and adjust their practices to match the practices of those around
them to gain acceptance [14].

Tractor operating safety practices are not well documented
among young adult agricultural workers (ages 18-24) and de-
terminants of safety practices are largely unknown within the
young adult farmer population. Perceived risk taking activities
of peers, parents, and supervisors have been found to influence
adolescent and adult work practices; however, the effect of these
social influencers on young adult agricultural work practices is
undetermined. To address these gaps in knowledge, this study
was conducted to characterize tractor operating safety prac-
tices of young adult agricultural workers and to examine the
influence of supervisors, peers, parents, and individual risk taking
on safety practices.

Methods
Participants

Young adult agricultural workers were recruited from among
students enrolled in agricultural science courses at four post-
secondary institutions in the Midwest. These institutions included
four-year and two-year degree programs and were selected based
on the agricultural science courses they offer emphasizing ag-
ricultural production, their high student enrollment in the
agricultural programs, and their placement of graduates in pro-
duction agricultural settings. To participate in the study, students
must have been between the ages of 18 and 24 and reported par-
ticipating in agricultural work at least 4 hours a week, on average.

Twelve 15-minute informational presentations were made by
the project principal investigator to students enrolled in agri-
cultural courses at the four institutions during the fall of 2014
and spring of 2015. The study objectives and methods were ex-

plained, and interested students were asked to provide their email
address to receive the link to the online questionnaire. Of the 373
students enrolled in the classes, 351 provided their email address,
342 emails were delivered, 242 students completed the ques-
tionnaire, and 193 responded to the tractor operating questions
for an overall participation rate of 51.7%.

Procedures

Survey materials were pilot tested for comprehension and
clarity by recent graduates from agricultural programs who met
the study inclusion criteria, and were revised in response to their
recommendations.

Participants were emailed a link to the questionnaire admin-
istered through Qualtrics (Qualtrics Labs, Provo, UT). To increase
participation, three reminder emails were sent to students. The
questionnaire took 30 minutes to complete. Participants who com-
pleted the questionnaire were compensated $15. All procedures
were approved by the Institutional Review Board at the Univer-
sity of lowa.

Measures

The purpose of the survey was to characterize work prac-
tices of young adult agricultural workers. Six agricultural work
areas were identified: (1) tractor operation, (2) all-terrian vehicle/
utility vehicle use, (3) grain handling, (4) pesticide handling/
application, (5) livestock handling, and (6) swine facility work.
Within each of the six work areas, participants reported their fre-
quency of engaging in specific operating practices. Between 6 and
12 operating practices were listed within each work area. In the
present study, only the results relevant to tractor operation are
presented.

Demographic information. Personal information including age,
gender, race, educational status, institution type, and type of farm
employed were collected from each participant (Table 1).

Tractor operating practices. Twelve questions related to tractor op-
eration (e.g., “I wear a seatbelt if the tractor has a rollover
protective structure”) were presented to participants who indi-
cated they operated or drove a tractor (Cronbach o.=.83) (Table 2).
The 12 tractor operating activities included items related to per-
sonal protective equipment, distracted driving, and driving
conditions/environment, and were selected based on manufac-
turer’s recommended best practices. Respondents indicated on
a five-point Likert scale (1 = Never to 5= Always) how fre-
quently they participate in each of the activities.

Social influence. Participants rated their level of agreement (dis-
agree, neither agree nor disagree, agree) with statements (Table 3)
regarding the influence of (1) their supervisors at work (two
items, Cronbach o.=.71) [13], (2) peer/coworker risk taking (two
items, Cronbach oo=.93) [13,15], and (3) parental risk taking
(two items, Cronbach o.=.72) [13,16].

Global risk taking. Participants rated their level of agreement (dis-
agree, neither agree nor disagree, agree) with statements regarding
their individual risk taking tendencies (five items, Cronbach
0,=.80) (Table 3). Westaby and Lee’s five-item scale was used [8].
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Table 1
Mean tractor safety scores by demographic characteristics (N =193)
N (%) Mean tractor score? (SD) p Value
Gender Male 154 (79.79) 2.92(.70) .01
Female 39(20.21) 3.23(.56)
Age 18-19 68 (35.23) 2.92(.73) 47
20-21 65 (33.68) 2.98 (.64)
22-24 60 (31.09) 3.07 (.67)
Enrollment status Full-time student 188 (97.41) 2.99 (.68) .54
Part-time student 5(2.59) 2.80(.68)
Institution 2-year degree program 94 (49.47) 294 (.71) 42
4-year degree program 96 (50.53) 3.02 (.63)
Farm primarily work on Principal owner/operator 3(1.82) 3.11(.13) .67
Family farm 106 (64.24) 2.99(.73)
Nonfamily farm 56(33.94) 2.90(.64)
Not all demographic counts total 193.
1 =low safety score (report NEVER performing safety practice), 5 = high safety score (report ALWAYS performing safety practice).
@ Tractor safety score range is 1-5.
Table 2
Tractor operating safety practices of young adult agricultural workers (N =193)
Tractor safety practice Never Rarely Sometimes Usually Always
n (%) n (%) n (%) n (%) n (%)
Wear a seatbelt if the tractor has a rollover protective structure 118 (61.14) 34(17.62) 26 (13.47) 7(3.63) 8(4.15)
Wear hearing protection when driving or operating a tractor without a cab 96 (49.47) 35(18.13) 35(18.13) 19(9.84) 8(4.15)
Avoid operating a tractor when excessively tired 89 (46.11) 43(22.28) 36(18.65) 15(7.77) 10(5.18)
Avoid operating or driving a tractor that does not have a rollover protective structure 47 (24.35) 41(21.24) 58 (30.05) 35(18.13) 12(6.22)
Prohibit extra riders unless there is a designated passenger (buddy) seat 44 (22.80) 65 (33.68) 50(25.91) 24 (12.44) 10(5.18)
Avoid operating a tractor when under the influence of drugs or alcohol 31(16.15) 38(19.79) 64 (33.33) 42 (21.88) 17 (8.85)
Avoid talking on the cell phone when driving or operating a tractor 28(14.15) 49 (25.39) 49 (25.39) 47 (24.35) 20(10.36)
When tractor is stopped, set brakes securely and use park lock if available 26(13.47) 43 (22.28) 77 (39.90) 26(13.47) 21(10.88)
Stay off slopes too steep for safe operation 8(4.15) 11 (5.70) 41 (21.24) 54(27.98) 79 (40.93)
Reduce speed when turning, crossing slopes, and on rough, slick, or muddy surfaces 5(2.62) 17 (8.90) 40 (20.94) 69 (36.13) 60(31.41)
Avoid texting, emailing, using the web or social media when operating a tractor 5(2.62) 5(2.62) 21(10.99) 25(13.09) 135(70.68)
Avoid operating the tractor near ditches, embankments, and holes 4(2.07) 8(4.15) 37(19.17) 57(29.53) 87 (45.08)

Some behaviors responses had missing values. Not all rows total 193.

Risk taking orientation at work. Participants rated their level of
agreement (disagree, neither agree nor disagree, agree) with
statements regarding their perception of risks and hazards in their
workplace (five items, Cronbach o =.84) (Table 3). These ques-
tions were adopted from the risk taking ideology and psychology
literature [13,17].

Survey materials were pilot tested for comprehension and
clarity by recent graduates from agricultural programs who met
the study inclusion criteria, and were revised in response to their
recommendations. All procedures were approved by the Insti-
tutional Review Board at the University of lowa.

Statistical analysis

Analyses were performed using SAS version 9.4 (SAS Insti-
tute, Cary, NC). Means and frequency distributions were used to
summarize the demographic characteristics of the study sample
and the frequency of reported tractor operating practices.

A dimensionless tractor operating safety score ranging from 1
to 5 was calculated for each participant who responded to the
12 tractor operating behavior items by averaging the 12 item re-
sponses. A score of 5 indicated a participant reported always
participating, or complying with the 12 safety practices (i.e., always
wear their seatbelt when operating a tractor with a ROPS),
whereas a score of 1 indicated a participant reported never par-
ticipating in the 12 safety practices.

A dimensionless supervisor influence score, peer influence score,
and parental influence score were calculated for each participant
who responded to the items related to supervisory influence, peer
influence, and parental influence. Supervisor influence scores ranged
from -1 to 1. A score of -1 indicated that a participant dis-
agreed with the statement that his/her supervisor encouraged
him/her to take risks in the workplace, whereas a score of 1 in-
dicated that a participant agreed with the statement that his/
her supervisor encouraged him/her to take risks in the workplace.
Peer influence scores and a parental influence scores also ranged
from -1 to 1. A score of -1 indicated a participant disagreed their
peer or parents were risk takers, whereas a score of 1 indicated
a participant agreed their peer or parents were risk-takers.

Individual global risk-taking scores and risk-taking at work scores
were calculated for each participant who responded to the five
items related to individual risk taking and the five items related
to risk and hazards in their workplace. A global risk-taking score
of -1 indicated a participant did not report participating in risky
activities, whereas a score of 1 indicated a participant did report
participating in risky activities. A risk-taking at work score of -1
indicated a participant disagreed to statements suggesting their
work is hazardous, whereas a score of 1 indicated a participant
agreed the work they do is hazardous.

Items contributing to the supervisor influence score, peer in-
fluence score, parental influence score, global risk-taking score, and
risk-taking at work score were equally weighted.
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Table 3
Association between tractor safety scores and statements related to parental, peer, supervisor, and individual risk taking
n (%) Mean tractor p-value
score? (SD)
Supervisor risk taking My boss does not allow me to take risks. Disagree 46 (24.73) 2.64 (.64) <.01
(2 items) Neither 68 (36.56) 2.89(.63)
Agree 72 (38.71) 3.24(.68)
I would be negatively evaluated if I took risks Disagree 52(27.96) 2.78 (.63 <.01
at work (supervisor influence). Neither 64 (34.41) 2.85(.67)
Agree 70(37.63) 3.25(.68)
Peer risk taking Other people take risks at work. Disagree 32(17.20) 3.20(.72) .07
(2 items) Neither 63(33.87) 3.02(.63)
Agree 91 (48.92) 2.89(.71)
My coworkers take risks. Disagree 38(24.43) 3.14(.77) .16
Neither 65 (34.95) 3.01(.67)
Agree 83(44.62) 2.89 (.66)
Parental risk taking My parents take risks. Disagree 40(21.62) 3.09(.74) .50
(2-items) Neither 54(29.19) 2.97 (.66)
Agree 91 (49.19) 2.95 (.69)
My parents could be considered risk takers. Disagree 52 (28.26) 3.05(.72) 32
Neither 69 (37.50) 3.02(.65)
Agree 63 (34.24) 2.87(071)
Global risk taking I would rather take risks than be overly Disagree 54(29.03) 3.13 (.66) .03
(5 items) cautious. Neither 79 (42.47) 3.01(.69)
Agree 53(28.49) 2.79 (.69)
In the past month, I've done some exciting Disagree 37(19.89) 3.10(.72) .09
things that other people think are dangerous. Neither 54 (29.03) 3.09(.62)
Agree 95 (51.08) 2.87(.71)
I love to take risks even when there is a small Disagree 61 (32.80) 3.15(.69) .03
chance I could get hurt. Neither 62 (33.33) 2.97(.65)
Agree 63 (33.87) 2.83(.70)
I value having fun more than being safe. Disagree 78 (41.94) 3.12(.66) .05
Neither 75 (40.32) 2.91(.67)
Agree 33(17.74) 2.81(.77)
Sometimes people get on my nerves when Disagree 54 (29.35) 3.11(.68) .02
they tell me how to act more safely. Neither 71 (38.59) 3.04 (.66)
Agree 59 (32.07) 2.78 (.70)
Risk taking orientation Dangerous tasks have to get done at work. Disagree 29(15.59) 3.32(.76) .01
at work (5 items) Neither 60 (32.26) 2.99(.63)
Agree 97 (32.07) 2.87 (.67)
There is a chance I will do something at work Disagree 24 (13.79) 3.23(.76) 12
that could get me hurt. Neither 55(31.61) 3.03(.63)
Agree 95 (54.60) 2.91(.72)
I like taking risks at work. Disagree 78 (41.94) 3.24(.64) <.01
Neither 74(39.78) 2.83(.62)
Agree 34(18.28) 2.72(.77)
I sometimes do things at work that may get Disagree 43(23.24) 3.22(.72) <01
me injured. Neither 52(28.11) 3.10(.67)
Agree 90 (48.65) 2.78 (.63)
I get my job done faster by taking risks. Disagree 67 (36.02) 3.27(.98) <.01
Neither 73(39.25) 2.95(.61)
Agree 46 (24.73) 2.63 (.65)

Some statement responses had missing values. Not all statements total 193.

1 =1low safety score (report NEVER performing safety practice), 5 = high safety score (report ALWAYS performing safety practice).

3 Tractor safety score range is 1-5.

We examined bivariate relationships between all potential
explanatory variables and tractor safety scores, the continuous
outcome variable, using t test or analysis of variance. Explana-
tory variables included the supervisor influence score, peer
influence score, parental influence score, global risk taking score,
risk taking at work score, and demographic characteristics.

Linear regression was used to examine associations between
social (supervisor, parental, and peer influence scores) and in-
dividual influence scores (global risk taking and risk taking at work
scores), and tractor safety score. The first step was to separately
estimate crude associations between each of the five influence
scores and the continuous tractor safety score. The analyses were
then repeated controlling for gender and age, and again control-
ling for gender, age, and all five social/individual influence scores.

Results
Demographics

Of the 242 students who completed the online survey, 80%
(n=193) indicated they routinely drove tractors and re-
sponded to the 12 tractor operating activity items. Of the
193 in this analysis, 80% were male, 97% reported being a full-
time student, and 99% were white. Age groups and institution
types were equally represented. Sixty-four percent indicated
they were primarily employed on their family farm, 34% indi-
cated they were primarily employed on a nonfamily or
nonrelatives farm, and 2% indicated they were the principal
owner/operator (Table 1).
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Table 4

609

Individual associations of each social and individual influence score and tractor safety score; Unadjusted, adjusted for gender and age, and adjusted for gender, age,

and all other social influence scores

Variable Unadjusted, Adjusted for Adjusted for gender, age,
crude estimate gender and age and all social influence scores
B (95% CI) p Value B (95% CI) p Value B (95% CI) p Value

Supervisor influence -32 <.001 -34 <.001 -.27 <.001
(-46--19) (-47--20) (-43--13)

Peer influence -15 .03 -15 .02 -.005 .94
(-.28--.02) (-.28--.02) (-16-.15)

Parent influence -10 13 -10 14 .068 .38
(-24-.03) (-.23-.04) (-.09-22)

Global risk taking -30 <.001 -.28 .001 -.05 .63
(-47--13) (-44--11) (-.26-.16)

Risk taking at work -43 <.001 -40 <.001 -.28 .01
(-.58--.26) (-.56--.24) (—.49--.06)

CI = confidence interval.

The mean tractor safety score was 2.98 (standard deviation
(SD)=.68). Scores were normally distributed (Shapiro-Wilk test
p=.10) and ranged from 1.00 to 4.92. Female participants had a
significantly higher mean tractor safety score than male partici-
pants (males =2.92, females = 3.23, p-value p=.01). No statistically
significant difference in tractor safety scores were observed across
other demographic characteristics (Table 1).

Tractor operating practices

Nearly 80% of respondents indicated they never or rarely wore
a seatbelt when operating a tractor with a ROPS and over 60%
report they never or rarely avoided using a tractor that did not
have a ROPS, or wear hearing protection. Conversely, a majority
of respondents reported they usually or always avoided operat-
ing a tractor near ditches, embankments, and holes (83.61%),
avoided slopes too steep for safe operation (68.91%), and avoided
using a cell phone while operating a tractor (83.77%) (Table 2).

Social and individual influences

Participants who agreed their supervisor does not allow them
to take risks and they would be negatively evaluated if they took
risks at work had a significantly higher tractor safety scores than
participants who disagreed with the statements (Table 3). Young
adult agricultural workers who identified their parents or peers
as risk takers did not report different tractor scores than those
who did not (Table 3).

In general, participants who agreed with the global risk-
taking statements (i.e., I would rather take risks than be overly
cautious) reported lower tractor safety scores than those who did
not agree with the statements. Additionally, participants who
agreed with the risk taking orientation at work statements
(i.e., dangerous tasks at work have to get done) reported lower
tractor safety reported lower tractor safety scores than those who
did not agree with the statements (Table 3).

Social and individual influence scores

The mean supervisor influence score was -.14 (SD =.69). The
mean peer influence score was .26 (SD =.74). The mean parent
influence score was .13 (SD =.74). The mean global risk taking
score was -.03 (SD =.60). The mean risk taking at work score

was .09 (SD =.60). All five scores had a range of -1 to 1 and had
a median score of .00.

Unadjusted and adjusted individual associations between social
and individual influence scores and tractor safety score are pre-
sented in Table 4. All five social and individual influence scores
were negatively associated with the tractor safety score outcome.
As participants reported agreeing with statements indicating
higher levels of supervisor, peer, parent, or individual risk taking,
and mean influence scores increased, tractor safety scores de-
creased. Among social influences, supervisors contributed most
substantially to reported tractor safety scores. Results from the
adjusted (age and gender and all other social and individual
scores) linear regression indicate a decrease in tractor safety score
of .27 for every one-unit increase in supervisor influence score
and a decrease in tractor safety score of .28 for every one-unit
increase in risk taking at work score. Of the five social and in-
dividual influence scores, parent influence score, peer influence
score, and global risk taking did not contribute significantly to
tractor safety scores, when considering all other social and in-
dividual influences.

Discussion

Similar to the demographic characteristics of the Midwest
where the farming population is over 95% white, the study pop-
ulation was 99% white and majority male, consistent with
agricultural workers and farmers in the Midwest (United States
Department of Agriculture, 2014) [18].

Consistent with previous findings of adult farmers, results
from this study indicate a majority of young adult agricultural
workers do not wear the seatbelt when operating a tractor that
has a ROPS, do not wear hearing protection when operating a
tractor without a cab, and many report operating a tractor when
they are excessively tired. Previous studies have also found low
use of seatbelts among experienced farmers [4,5] and high prev-
alence of tractors without ROPS [5].

Females reported participating in safe tractor operating prac-
tices more often than males. This finding is consistent with
previous research, though not in agriculture specifically, that has
identified males as being more likely to engage in risky behav-
iors [19].

Social influences including supervisory influence, peer risk
taking, and parental risk taking have been found to influence
workplace practices among young adult and adult workers.
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In our study, the two items related to supervisory influence were
found to be significantly associated with safer tractor operating
practices. Results from previous studies have found that if
management is committed to safety, employees will also dem-
onstrate a commitment to safety [20,21]. Pressures to perform
by management or supervisors [21], management that does
not emphasize safety [20], and lack of training [21] have all been
found to contribute to unsafe work practices in occupational set-
tings. Results from our study suggest an association between
tolerance for risk taking among supervisors and reported be-
haviors among young adults operating tractors, echoing previous
findings.

Peers have been found to influence work and risk taking prac-
tices across age groups. Adolescent and young workers are
especially vulnerable to peer pressure, and peer risk taking has
been associated with individual risk taking orientation at work
among high school-aged (14-18 years old) agricultural workers.
Among employed adults, coworkers who disregard safety and
bully others to ignore safety protocol lead individuals to partic-
ipate in unsafe work behaviors [8]. We did not find peer risk taking
to be significantly associated with tractor operating behaviors,
when considered in conjunction with the four other social and
individual influence scores. It is unknown how many agricultur-
al workers in the present study are working with coworkers.
Agricultural workers and farmers often work in isolation and it
is possible that interaction with coworkers is limited which would
then limit their influence.

High school and college-aged agricultural workers report
adopting agricultural-related behaviors through observational
learning and modeling by a parent/adult farm worker. Young
workers watch adults perform agricultural tasks and work under
the supervision of an adult before eventually performing the task
independently, often adopting the unsafe behaviors they ob-
served from a parent or authority figure [22,23]. In regards to
tractor operating behaviors specifically, fathers have been found
to play an important role as teachers and role models [4,22].
Results from our study, however, indicate parental risk taking may
be the least influential on individual work behaviors. No signif-
icant associations were found between the parental risk taking
items and tractor safety score. We know over half of the partici-
pants report working primarily on a family farm or a relative’s
farm, but postulate that by early adulthood workers may have
some autonomy in how they perform work-related tasks.

Even when considered among the four other social and in-
dividual influence scores, risk taking orientation at work remained
significantly associated with tractor safety scores. Results from
these items indicate young adult agricultural workers are aware
of the risks associated with farm work and have accepted the risk
as part of the job. This is consistent with previous studies that
indicate farmers are well aware of agricultural hazards but in-
teract with them regardless. The Farm Safety—Risk Paradox is a
term used to explain the disconnect between what farmers know
and how they behave. Although many farmers report being aware
of agricultural safety and health hazards, they nonetheless elect
to perform unsafe behaviors [24]. Results from this study suggest
the Farm Safety—Risk Paradox may persist among young adult
agricultural workers and farmers.

Global risk taking was not significant in the final multivari-
able model, which considered the four other social and individual
influence scores. We speculate risk taking behaviors outside of
work are not associated with risk taking at work, which war-
rants additional research.

The results of this study should be interpreted in light of some
limitations. The sample was limited to young adult agricultural
workers who were enrolled in agricultural science courses at four
post-secondary institutions in the Midwest, which may limit the
generalizability of these findings. Agricultural colleges and uni-
versities provided access to some of the population, but not all
young adult agricultural workers in the Midwest. Additionally,
characterizing the tractor operating behaviors relied on self-
report from the study participants, which may not reflect their
true work practices. However, field observations were not fea-
sible given the resources.

Additional limitation to the questionnaire included terminol-
ogy used and interpretation by participants. Participants
responded to the 12 tractor operating behaviors if they indi-
cated they routinely operate a tractor. We did not define routinely
or attempt to quantify tractor operation. Ascertaining expo-
sures and frequency of tasks is difficult in agriculture given the
cyclical nature of work, and complicated by our population—
college students with varying work and school schedules.
Requiring participants operate a tractor at least once a day may
have disqualified students who completed the survey in Febru-
ary and do not operate a tractor at least once a day, despite
working fulltime on a farm in the summer, fall, or late spring.
We recommend future studies collect data during a busy agri-
cultural season and attempt to quantify tractor exposure and
compare operating behaviors across exposure categories.

Another limitation was the lack of definition for the terms su-
pervisor, peers, and parents in the social influence questions and
subsequent social influence scores. We used an instrument that
had been used among adolescent agricultural workers, which
allowed for the terms to be defined by the participant. It was not
clear who young adults identified as supervisors and if, in some
situations, supervisors and parents and/or peers were synony-
mous. Over 60% of our sample reported working primarily on a
family farm and over 95% of all participants responded to the
statement about a supervisor, which suggest young adults on
family farms identified a supervisor of some kind, perhaps even
a parent. It is also possible young adults were also working on
a nonfamily farm or school-run farm, in addition to primarily
on a family farm, in which case they would have a supervisor who
is not a parent. Some participants were recruited from courses
that required a certain amount of hours each week on a school
farm. Additional research into supervisors of young adult agri-
cultural workers is necessary, especially given the association
between supervisor influence and reported safety behaviors. Cor-
rectly identifying supervisors is important to designing appropriate
interventions.

Results of this study should be considered when planning ag-
ricultural safety and health interventions for the young adult
population. Recognizing the potential influence of supervisors,
peers, and parents can help direct and guide an intervention.
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