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ABSTRACT. Farmwomen are often an unacknowledged workforce, leading to a lack of targeted
safety interventions. This study examined the involvement and work patterns of 665 women in
Texas and 657 women in Louisiana who were 18 years old and older and whose family participated
in farming operations. Surveys were used to gather specific data regarding tractor work patterns,
tractor knowledge, sources of information about tractors, and demographic information in two
southern states in which cattle and dairy were the major agricultural commodity. Among the sam-
ple of 1,322 women, 577 (43.6%) reported driving tractors at least one day a year. This subset was
used to describe characteristics of tractors and tractor-related activities. Findings indicate that
women learn to drive tractors in their 20s, use husbands as the primary source of their information
about tractors, engage in a wide variety of farm activities including bush-hogging and plowing,
and acknowledge knowing an average or less than an average amount about driving tractors.
Women most often reported driving between 1 to 12 days/year (n = 321, 55.6%). When examining
patterns of ROPS-equipped tractor use, women were 1.47 times more likely to drive a tractor with-
out ROPS or enclosed when driving less than 12 days a year as opposed to 13-103 days/year or
greater than 104 days/year. The results of this study support the need for health care professionals
and safety specialists to design appropriate interventions that target women to become more knowl-
edgeable regarding the injury risks associated with farm work while driving tractors. doi:10.1300/
J096v11n03_04 [Article copies available for a fee from The Haworth Document Delivery Service: 1-800-
HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com>
© 2006 by The Haworth Press, Inc. All rights reserved.]
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INTRODUCTION/BACKGROUND

Farmwomen are faced with a multitude of
tasks and responsibilities, many of which have
health risksand implicationsfor thewhole fam-

ily.Familyfarmsare rapidlybeingdisplacedby
large-scale agricultural operations.1 For those
who continue family farming, it is speculated
that theeffectof thesechangeshas led torelying
on hired labor and seeking outside employment
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to sustain the family owned farm operation.2
Therefore, women are often compelled to en-
gage in agricultural work, including heavy ma-
chinery operation, to maintain viability of the
farm.3 Many women are engaged in work, both
on and off of the farm.4 The work that women
participate in is determined by region, type of
farming, race, and class.3,5 Internationally, it is
estimated that 43% of the agricultural work-
force is comprised of women.6 However, in the
United States, according to results of the Na-
tional Agricultural Workers Survey (NAWS)
2001-2002, 21% of all 6,472 farm workers sur-
veyed in theUnitedStateswerewomen.7 While
these data provide some insight for women
farm workers, less is known about those
women who participate in farm work as an
owner/operator, or as an agricultural partner in
owner/operator farm-related work.

Common roles that women fulfill include
off-farm work, main operators of the farm,
home and management activities, farm man-
agement,andancillaryservicessuchas running
errands, gardening, and bookkeeping.8-9 In ad-
dition, women are participating in tasks tradi-
tionally done by men, such as tractor driving,
operating machinery, hauling grain, and driv-
ing trucks part-time.3,10 While their husbands
provide a sustainable income from outside em-
ployment, often considered supplemental fam-
ily income, women on small or specialized
farms frequently assume major responsibility
for the farm’s operation and management.3,10

These farm tasks, according to Gallagher and
Delworth (1993), in addition to housework and
off-farm employment, cause women to seek
balancebetweenall activities.They refer to this
type of juggling as the “third shift” phenome-
non.11

Literature supports the fact that women do
not identify themselves in terms of work or
tasks of farming, including roles as owner/op-
erator, full-time laborer, accountant or book-
keeper, payroll supervisor, or work assistant.12

In a study done by Reed, Westneat, Browning,
andSkarke(1999),abouthalfof thefarmwomen
surveyed classified themselves as homemak-
ers.3 However, this group of homemakers par-
ticipates in farm work, and is at a risk of injury
equal to women who define themselves as agri-
cultural partners. Since farmwomen identify
themselves as homemakers, there may be im-

plications for safety specialists planning inter-
ventions. If women downplay their farming
contributions, the risk for injury as a result of
engaginginvariousactivities isnot recognized.
Women engaged in multiple roles, both on and
off the farm, could be potentially at greater risk
for injury. While recent studies have examined
the characteristics of tractors among those
farmers16 and children17 who engage their use
for farm work, very few studies have examined
theexperiencesoffarmwomenandtractoruse.

Tractor-related injury, caused by overturns,
runovers, entanglements in power takeoffs
(PTO), and roadway collisions, account for
more than one-third of the agriculture-related
fatalities in the U.S. each year.18 Tractors are
known to contribute in both fatal and nonfatal
injuries.8, 19-21 In a study conducted by Carruth,
Skarke, Moffett, and Prestholdt,8 women were
almost3.45 timesmore likely tosustain injuries
if they drove tractors an average of one day a
week, and 4.12 times more likely if they drove
tractors an average of more than one day a
week. Host and farm environment characteris-
ticsaffect riskof injury.Menare4.5 timesmore
likely to sustain an injury than women.22 How-
ever, when tractor driving hours are taken into
account, men are at a decreased likelihood for
sustaining an injury.21,23

While it is important to identify the factors
surrounding injuries, it is equally important to
examine risk exposure in order to develop haz-
ard prevention interventions. The tasks that
women are currently undertaking on the farm
can potentially put them at risk for a number of
hazards.Also, womenworking on farmsareof-
ten an unacknowledged work force, greatly re-
ducing the identification of the need for tar-
geted safety interventions. The focus of this
study is to examine the involvement, work pat-
terns, and tractor usage of women who live and
work on farms.

METHODS

This population-based, cross-sectional sur-
vey included women 18 years old and older
who belonged to a household with family farm-
ing operation status. Data were initially col-
lectedinTexas in1997andreplicatedinLouisi-
ana in 1998. The sample was selected from a
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pool of 2,639 in Texas and 4,808 in Louisiana.
To sample from all farm owners in the region of
interest, names were obtained from county plat
listing for five counties within the Texas pan-
handle, and mailing lists maintained by Louisi-
ana State University Agricultural Center and
Farm Service Agency for 10 parishes in south-
east Louisiana. A stratified, random sampling
design with counties/parishes comprising the
strata and a simple random sample without re-
placement selected within each stratum was
used to identify potential participants. Trained
callers conducted 30-minute telephone inter-
views.Proportionalallocationof theparticipat-
ing counties/parishes was employed to keep
participation representative of population den-
sity.Householdswerecodedas ineligiblewhen
the family no longer farmed or no women lived
in the household. Of those who completed the
eligibility screen, 665 women (response rate
51%) in Texas and 657 women (response rate
58%) in Louisiana completed surveys.

The Farm Family Health and Injury Preven-
tion Survey (Texas and Louisiana versions)
were revised from instruments used to collect
data by researchers affiliated with the South-
east Center for Agricultural Health and Injury
Prevention at the University of Kentucky. The
survey consisted of several sections of ques-
tions eliciting information about farm work as-
sociated with the operation of the farm: direct
and indirect farm tasks; tractor work patterns
and tractor knowledge, source of information
and demographic information. Each farm was
classified by primary agricultural commodity.
Current work status for these women and
spouses, if married, were determined by asking
whether he/she worked off-farm jobs. Partici-
pation in various farm tasks, including tractor
driving, was grouped yes/no. Women were as-
signed to the Drive Tractor group if they an-
swered yes to tractor driving as a farm task, yes
to any activity requiring the use of a tractor (i.e.,
“Bush Hogging”), or yes to engaging in tractor
work one or more days per year.

Data management and analyses were per-
formed using SPSS (13.0 for windows) soft-
ware systems. Descriptive cross tabulation sta-
tistical testswereused toexaminedata.Women
in this study contributed to farm work through
different roles. The analysis associated with
tractor operation was inclusive of the subset of

women who indicated they drive a tractor (n =
577).

RESULTS

Demographic data. Demographic charac-
teristics of farmwomen from Texas and Louisi-
ana were proportionally similar. Therefore, for
analysis of tractor usage characteristics, data
were pooled as one sample.Table1 outlinesde-
mographic data for farmwomen who drive and
do not drive. Of the 577 women who drive trac-
tors, 382 (66.2%) indicated they drive a tractor
regularly,136(23.6%)drivea tractoroccasion-
ally. Fifty-nine women did not indicate driving
a tractor frequently or occasionally, but did re-
port driving a tractor at least one day a year. For
thesewomen, the rangeofdaysdrivinga tractor
is 1 to 365 days.

Women assigned to the Do Not Drive Trac-
tor group less frequently lived in a house lo-
cated on the farm. Husbands of women as-
signed to the Do Not Drive Tractor group less
frequently work off the farm. While income
was not asked, it is noted that more women in
bothgroupshaveoff-farmwork thanhusbands.
Possible reasons include working to sustain vi-
ability of the farm, and the need for health
insurance.

The average age at which the women first
drove a tractor, and the age of women currently
driving tractors, were examined. All women in
the Drive Tractor group reported Age First
Driving Tractors. Surprisingly, 424 women in
the Do Not Drive Tractors group (65.7%) re-
portedAgeFirstDriving.Therefore, this subset
was used to compare the average Age First
Driving Tractor between the groups. The age
range of first driving a tractor in the Drive Trac-
tor Group is 4 to 80, M = 21.2, SD = 10.9, and in
the Do Not Drive Tractor group is 5-62, M =
22.8, SD = 10.4. An independent t-test to evalu-
ate the differences in mean age of Age First
Driving was performed. Those women who
currently drive a tractor were significantly
more likely to begin driving a tractor at a youn-
ger age; t = 2.22, p = .03. Current age for both
groups was then compared. In this sample,
women assigned to the Do Not Drive group are
significantly older than those assigned to the
Drive Tractor group. The mean age for women
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in the Do Not Drive tractor group is 60.1 years
(SD = 18.1) compared to those women in the
Drive Tractor group, whose mean age is 52.2
years (SD = 13.1). An independent t-test to
evaluate differences in current age status be-
tween the two groups was conducted. Those
women in the Drive Tractor group are signifi-
cantly more likely to be younger than those in
the Do Not Drive a tractor group; t = 9.2, p =
.0001.

Views of the hazards farm work. To analyze
farmwomen’s perception of driving tractors as
hazardous, women were first asked if they con-
sidered farming as hazardous. Of the entire

sampleofwomen,only278women(21.1%)re-
ported that the work of farming is hazardous. If
women identified farming as hazardous, they
were then asked to identify hazards that they
were most concerned about. The responses of
this open-ended question were recorded verba-
tim, coded and quantified and included: work-
ing with animals (n = 75); equipment work (n =
75); tractor work (n = 47); pesticide application
(n=40); field/cropwork(n=23);other (n=15);
don’t know (n = 3). In the study, a very small
proportion of women spontaneously identified
tractor work as hazardous. It is possible that
identified tasks such as pesticide application
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TABLE 1. Demographic Characteristics of Farmwomen Who Drive and Do Not Drive Tractors

Characteristics Drive Tractors
n = 577

Do Not Drive Tractors
n = 745

Number Percent Number Percent
Age

18-30 23 3.9 8 1.1

31-40 89 15.5 60 8.1

41-50 150 26.0 135 18.1

51-60 154 26.8 161 21.6

61-70 112 19.4 183 24.6

> 71 48 8.3 198 26.6

Missing 1 .1

House Located on Farm 496 86.0 498 67.0

Most Often Reported Type of Farm

Beef 269 46.6 297 39.9

Marital Status

Married 543 94.1 663 88.9

Other 34 5.9 82 11.1

Off Farm Work Status

Farmwomen 285 49.6 302 40.7

Husbands 227 39.3 207 27.8

Educational Level

< High School 38 6.6 64 8.6

High School 226 39.2 278 37.3

> High School 313 54.2 403 54.1

Ethnic Background

White 563 97.6 702 94.2

Other 14 2.4 43 5.8



and equipment work are done while driving a
tractoror inconjunctionwithdrivingtractors. If
this is assumed true, then the major concern of
farmwork isdriving tractorsorworkingaround
tractors. The fact that this question was open-
ended and analyzed by coding responses into
categorical data is a limitation and limits the
ability to explore data beyond descriptive
statistics.

Farm tasks. Women were more likely to be
involved in spring or summer farm activities
(N = 688, 52%). To objectively compare the
overall levelof involvement in various farm ac-
tivities of women who drive a tractor and those
who do not, the frequency with which women
participated in farm tasks is examined (Table
2).Womenwhooperate tractorsaremore likely
to be engaged in more farm activities, com-
pared to other farmwomen who do not drive a
tractor. Two-way contingency table analyses
were conducted using tractor driving status as
one variableand the participationstatus of farm
tasks (yes/no) as the second variable, in order to
answer the research question: “Are farm-
women who drive a tractor engaged greater
proportion of other farm tasks than those who
do not drive a tractor.” Tractor driving status

was found to be statistically significant to all
farm tasks.

Tractor activities. Women were asked
which activities they engage in most often
while driving the tractor (Table 3). Women
were more likely to engage in rotary cutting
(i.e., “Bush Hogging”) and plowing than any
other activity. This finding may be explained in
part by the fact that the southern states experi-
ence relativelywarm winters, therefore women
have the opportunity to engage in plowing and
rotary cutting throughout the year.

Knowledge of tractors. Women were asked
how much they know about driving a tractor.
Table 4 outlines knowledge categorized by
tractor use. As expected, those who drive trac-
tors aremore likely to reportknowledgeof trac-
tors. Interestingly, greater than 30% of women
who reported driving tractors indicated that
theyknewverylittleornothingabout tractors.

Tractorcharacteristics.WomenintheDrive
Tractor group were asked if they wore a safety
belt while driving a tractor. Of the women who
drive a tractor with a ROPS (n = 288), only 63
(21.9%) reported wearing safety belt while
driving a tractor. Table 5 analyzes the fre-
quencyof tractorusewithnoROPS orenclosed
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TABLE 2. Descriptive Comparison of Farm Tasks Among Farmwomen Involved and Not Involved in Trac-
tor Driving

Drive Tractor
n = 577

Do Not Drive Tractor
n = 745

Pearson
chi-square

p-value

Characteristics N % n % Π2 p

Run errands 555 96.2 546 73.3 122.5 .0001

Pay farm bills 503 87.2 494 66.3 76.4 .0001

Prepare farm income tax forms 262 45.4 227 30.5 31.1 .0001

Order farm supplies 420 72.8 294 39.5 145.4 .0001

Haul goods to market 244 42.3 116 15.6 117.1 .0001

Haul animals to market 230 39.9 101 13.6 119.1 .0001

Mow fields 300 52.0 58 7.8 321.8 .0001

Rake hay 167 28.9 26 3.5 168.9 .0001

Operate combine 78 13.5 9 1.2 80.1 .0001

Apply pesticides 193 33.4 75 10.1 109.9 .0001

Repair farm machinery 219 38.0 50 6.7 195.8 .0001

Work with farm animals 261 45.2 111 14.9 147.9 .0001

Attend farm meetings 278 48.2 215 28.9 51.9 .0001



cab compared to tractor use with ROPS or en-
closed cab by the number of days women report
driving a tractor each year. Overall, 260
(45.1%) drove tractors with no ROPS.

Women most often reported driving be-
tween 1 to 12 days/year (n = 321, 55.6%). Sur-
vey questions were not asked to determine the
number of days driving a tractor occurred sea-
sonally (clustered) or sporadically interspersed
throughout the year. Of concern is the trended
pattern that a greater proportion of women
drive tractors 1-12 days a year with no ROPS
than those women who drive the same number
of days on a tractor with ROPS or an enclosed
cab.

A two-way contingency table analysis was
conducted to evaluate whether those who drive
tractors with no ROPS or enclosed cab drive
tractors proportionately more often than those
womenwho drive tractorswithoutROPS or en-
closed cabs. The two variables, tractor ROPS
status and number of days driving tractor cate-
gory were found to be significantly related,
Pearson O2 (2, n = 577) = 16.8, p = .0001,
Cramer’s V = .17. The proportion of women
driving tractorswithoutROPSorenclosedcabs
driving 1-12 days, 13-103 days, and > 103 days
were .53, .36, .36, respectively. Follow-up
pairwise comparisons were conducted to eval-
uate the differences among these proportions.
Table 6 show the results of these analyses. The
Holm’s sequential Bonferroni method was
used to control for Type I error at the .05 level
across all three comparisons. Two differences
were significant: 1-12 days vs 13-103 days and
1-12 days and 104-365 days. The probability of
women in the study driving a tractor without
ROPS or enclosed cab is 1.47 times (.53/.36)
more likely when driving occurs less than 12
days a year as opposed to 13-103 days/year or
greater than 104 days/year.

Sources of tractor information. In both
groups, the most common sources of informa-
tion for operating a tractor are spouse, equip-
ment dealer, and manufacturer’s instructions
(Table7). Interestingly theextensionagentwas
not often a source of information but was the
only instance where women in the do not drive
tractor sought information with greater propor-
tion than women in the drive tractor group. Post
hoc analysis using Pearson chi-square analysis
was conducted to test for relationships between
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TABLE 3. Type of Tractor Work Reported by Farm-
women (n = 577)*

n %

Rotary cutting 160 27.7

Plowing 138 23.9

Baling Hay 67 11.6

Feeding livestock 34 5.9

Harvest 35 6.1

Transporting feed 21 3.6

Transporting self from one location
to another

14 2.4

Pulling stumps 10 1.7

Joy Riding 9 1.6

Spraying chemicals 4 .7

Teaching someone to drive 4 .7

Front end loader work 4 .7

*May be involved in more than one activity

TABLE 4. Comparison of Knowledge of Tractor In-
volvement

Drive Tractor
n = 577

Do Not Drive Tractor
n = 745

n % n %

Nothing 24 4.2 277 48.0

A little bit 157 27.2 301 52.2

An average
amount

221 39.7 106 18.4

Quite a bit 174 30.1 38 6.6

Don’t know 1 .1 17 2.9

TABLE 5. Tractor Characteristics of Drive Tractor
Group (n = 577)

Tractor without
ROPS or

Enclosed Cab

Tractor with
ROPS or

Enclosed Cab

Characteristics n % n %

1-12 days/year
(n = 321)

169 65.0 152 47.9

13-103 days/year
(n = 200)

71 27.3 129 40.7

104-365
(n = 56)

20 7.7 36 11.4

Total 260 317



the groups. In two instances, information from
spouse (X2 = 27.7, p = .001) and equipment
dealer (X2 = 9.3, p = .003) were significant.
Women in the Drive Tractor group were signif-
icantly more likely to seek information from
these two sources than those in the Do Not
Drive Tractor group.

DISCUSSION

This population-based study represents one
of the few surveys to examine tractor-use pat-
terns in women, characteristics of tractors used
by women on farms, and sources of tractor op-
eration information among actively working
farmwomen. In general, women learn to drive
tractors in their early 20s, get their information
from spouses, engage in a wide variety of farm
activities including rotary cutting and plowing,
and know an average or less-than-average

amount about driving a tractor. Of the women
surveyed in the current study, a slightly greater
than one-third of women drive a tractor
occasionally or regularly.

In this study,women who currently drive
tractors at least one day a year are significantly
younger, and started driving a tractor at a youn-
ger age, than those who do not currently drive a
tractor at least one day a year. The finding that
women drove at some point in time, and now do
notdrive tractors, raisesconcerns regardingpo-
tentially sporadic patterns of work using trac-
tors. Patterns of tractoruse were not explored in
thestudy.At leastonestudyhasexplored injury
risk among older farmers and found machinery
use predictive of farm-related injury.24 Given
the fact that women start driving at an early age,
rely on spouses for information and do not feel
they know a great deal about a tractors, it stands
to reason that there is a need to examine tractor
work patterns among women based not only on
types of work during various seasons such as
harvest and hay baling, but also based on vari-
ous developmental stages (e.g., child bearing/
intimacy versus child launching/generational)
and influences of marital/family and cultural
experiences.

For example, future research might explore
that the reasons women frequently report not
knowing much about tractors might be due to
the patriarchal society in which farmwomen
live. This type of social structure contributes to
farmwomen acting less confident in their
knowledge of tractors because of the social hi-
erarchy.25 Women might consider the males’
knowledge of tractors superior to their own.
This may also explain why farmwomen get the
majority of information from spouses rather
than through formal training. What is not
known is how these social cultural influences
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TABLE 6. Results for the Pairwise Comparisons Using the Holm’s Sequential Bonferroni Method

Comparison Pearson
chi-square

p-value Required p-value
for significance

Significance Cramer’s V

13-103 days vs. 104-365 days .001 .55 .0167 NS .002

1-12 days vs. 104-365 5.5 .014 .025 * .12

1-12 vs. 13-103 days 14.6 .0001 .05 * .17

* significant p � .05

TABLE 7. Sources of Information on Tractor Oper-
ation*

Drive Tractor Do Not Drive
Tractor

Frequency % Frequency %
Spouse 262 45.4 233 31.3

Equipment Dealer 171 29.9 166 22.3

Manufacturers
Instructions

117 33.9 85 27.2

Other equipment
information

80 13.9 69 9.3

Farm Magazine 50 8.7 53 7.1

Other family
member

34 5.9 27 3.6

Extension Agent 18 5.1 19 6.0

Neighbor 16 2.8 10 1.3

* May have chosen more than one source of information



impact the ability of women to confidently and
safely operate machinery.

In this study, one-third of the women who
drive tractors reportknowingvery littleornoth-
ing about tractors. It may be concluded that
manyof thesewomeneither lackconfidencere-
garding the amount of tractor knowledge they
know, or they might not have adequate knowl-
edge of the tractor to operate it safely. The con-
cern for women who drive tractors is that they
maynotbeadequately trained tounderstand the
relevance of the use of safety belts and ROPS to
the relationship to injury prevention. Patterns
of tractor use among women and the extent of
operator skill should be further explored in
future studies.

When asked what farm activities are hazard-
ous,veryfewwomenidentifiedtheoperationof
tractors as hazardous. This is surprising given
that tractors are the leading cause of farm-re-
lated fatalities in the U.S. Approximately half
of the 4.8 million tractors in the U.S. are
equipped with ROPS.26 The probability of
women driving a tractor without ROPS or en-
closed cab is 1.47 times more likely when driv-
ing less than 12 days a year as opposed to
13-103days/yearorgreater than104days/year.
This supports other studies that found when
operators use tractors more hours a year, the
tractors were more likely to be equipped with
ROPS.16,27

Among women who drive tractors, only
one-third reported wearing safety belts. Not
wearing a safety belt increases the risk for in-
jury in the event of a tractor rollover. Even if the
tractor is equipped with a crush-resistant en-
closed cab, an unrestrained passenger can be
thrown out of the cab. Being thrown from a cab
or tractor seat or being pinned under the chassis
or the wheel increases the risk of head and spi-
nal cord injury. Worse yet, the tractor’s attach-
ment (e.g., Bush Hog) can cause severe trauma
if the operator is not thrown clear of the
machinery.

Evidence from research conducted in Swe-
den and other northern European studies dem-
onstrate that themandatoryuseofROPShases-
sentially eliminated rollover fatalities.28-30 In
the Kentucky study, it was determined that
most of the tractor-related fatalities could have
been prevented if the tractors had been equipped
with ROPS and the operators had secured their

safetybelts.31 Theseprecautionsensure that the
operator remains within the ROPS-protected
zone during a rollover. In this study, it was
found that 45.1% of the tractors driven by
women were not equippedwith ROPS. This is a
higher proportion than reported in a recent
study in Ohio that found 38.2% of farms were
without ROPS-equipped tractors.16 Without
ROPS on tractors, women are at greater risk of
injury.

Farm tractor rollovers in the United States
result in approximately 200 fatalities every
year.15 Since almost half of the tractors driven
by women in this study do not have ROPS, pos-
sible explanations include they were driving
tractors that were manufactured before the ad-
vent of ROPS, or the ROPS had been disman-
tled. These findings underscore the need for ed-
ucational programs that focus on overcoming
barriers to retrofitting tractors and using safety
belts when tractors are in operation. If women
drive tractors seasonally, or when there is an in-
creased need for additional help, it is possible
that husbands are driving the newer tractors,
while the wives operate a second available
tractor, often older or without a ROPS.

There were several limitations of the study.
Farm tractors are a significant source of poten-
tial traumatic injury for women on farms. How-
ever, this study did not collect relevant and de-
tailed data regarding types of tractors. For
example, no data were collected that examined
the types of tractors (e.g., front-end loaders
etc.), the size of the tractors, or the horsepower
of the engines, all variables that contribute to a
better understanding of tractor usage in this
population. Another limitation is that the infor-
mation on ROPS status and safety belt use was
self-reported. This self-report bias could cause
the under-representation or over-representa-
tionof responsesoncertainquestionsof thesur-
vey. Also, the respondents’ answers might be
different by telephone than by pen and paper
surveys. Another limitation of this study is that
the response rate was 51% of women in Texas
and 58% in Louisiana. This leads to the possi-
bility of bias being present in women who fully
completed this survey compared to women
who did not complete the survey, because
women who completed the survey might be ex-
tremely different from women who did not
complete the survey. There is also a possibility
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that the survey length could be a drawback,
deterring participants from fully completing
the survey.

Findings of this study may have been influ-
enced by the fact that Texas and Louisiana are
both southern states with relatively long grow-
ing seasons. Longer growing seasons might
mean different farm work patterns and, there-
fore, different patterns of tractor driving by
women.

Future research needs to determine the prev-
alence of women driving tractors. National
studies to develop predictive models of women
andfarmcharacteristicssuchas farmsize,acres
farmed, farm income, number of workers, age,
education and time commitment and availabil-
ity and use of ROPS-equipped tractors to injury
is needed. The results of this study illustrate the
need for interventions that target women as
farm operators given the fact that they are en-
gaged in many different types of farm tasks and
potentially at risk of performing these farm
tasks with older tractors without ROPS and
minimal safety belt use. Health professionals
should incorporate assessment questions in the
health history with cues to further evaluate
women who downplay their role on the farm.
These women are at risk for many occupation-
ally-relateddisorders, including tractor-related
injuries.Educationalprogramsandeducational
materials should be designed specifically for
farmwomen, emphasizing unique tractor risks
associated with farm tasks.

REFERENCES

1. Villarejo D. Health issues for farm employees in
the United States. In: McDuffie HH, Dosman JA,
Semchuk KM, Olenchock SA, Senthilselvan A, editors.
Agricultural Health and Safety: Workplace, Environ-
ment, Sustainability. Boca Raton (FL):CRC Press; 1995.
Pp. 269-274.

2. Agricultural Employment, 1990. Labor Market
Research: Department of Employment Development,
Sacramento, CA. July 1991; Report 881-A.

3. Reed DB, Westneat SC, Browning SR, Skarke L.
The hidden work of the farm homemaker. J Agric Saf
Health. 1999;5(3):317-27.

4. Lueders Bolwerk CA. The culture of farm work
and its implications on health, social relationships and
leisure in farmwomen and men in the United States. J
Cult Divers [serial on the Internet] 2002 [cited 2003

June 25]. Available from: www.findarticles.com/cf_0/
m0MJU/4_9/98135734/print.jhtml.

5. Sachs C. Farmwomen’s contributions to agricul-
tural and the rural economy: Short history of U.S. farm-
women. In: Whitener L, editor. Rural Development Per-
spectives. 1985 Feb; pp. 20-6.

6. International Labor organization 1997 Press Re-
leases: ILO warns on farm safety. Oct. 22, 1997.

7. Carroll D, Samardick R, Bernard S, Gabbard S,
Hernandez T. Findings from the National Agricultural
Workers Survey (NAWS) 2001-2002: A demographic
and employment profile of United States farm workers.
U.S. Department of Labor 2005; Research report No. 9.

8. Carruth AK, Skarke L, Moffett B, Prestholdt C.
Women in agriculture: risk and injury experiences on
family farms. J Am Med Womens Assoc. 2001;56:15-8.

9. Ross PJ. Farmwomen’s contributions to agricul-
tural and rural economy: Varying roles for U.S. farm-
women. In: Whitenet L, editor. Rural Development Per-
spectives. 1985 Feb; pp. 20-6.

10. McCoy CA, Carruth AK, Reed DB. Women in
agriculture: risks for occupational injury within the con-
text of gendered role. J Agric Saf Health. 2002 Feb;
8(1):37-50.

11. Gallagher E, Delworth U. The third shift: Jug-
gling employment, family and the farm. Journal of Rural
Community Psychology. 1993;12(2):21-36.

12. Lee BC, Layde PM, Stueland DT. The injury ex-
perience of women on family farms. In: Dosman JA,
Semchuk KM, Olenchock SA, Senthilselvan A, editors.
Agricultural Health and Safety: Workplace, Environ-
ment, Sustainability. Boca Raton (FL):CRC Press; 1995:
269-74.

13. Knapp LW Jr. Agricultural injury prevention. J
Occup Med. 1965 Nov;7(11):545-53.

14. National Institute for Occupational Safety and
Health (NIOSH). NIOSH reports on the preventability
of tractor rollovers. DHHS (NIOSH) Publication No.
93-119; 1993 Jan. pp. 93-119.

15. Reynolds SJ, Groves W. Effectiveness of roll-over
protective structures in reducing farm tractor fatalities.
Am J Prev Med. 2000 May;18(4 Suppl):63-9. Review.

16. Wilkins JR 3rd, Englelhardt HL, Bean TL, Byers
MV, Crawford JM. Prevalence of ROPS-equipped trac-
tors and farm/farmer characteristics. J Agric Saf Health.
2003 May;9(2): 107-18.

17. Marlenga B, Pickett W, Berg RL, Murphy D. Op-
erational characteristics of tractors driven by children on
farms in the United States and Canada. J Agric Saf
Health. 2004 Jan;10(1):17-25.

18. Swenson E., editor. National Agricultural Trac-
tor Safety Initiative. Seattle, WA: The University of
Washington, School of Public Health and Community
Medicine, Pacific Northwest Agricultural Safety and
Health Center, NIOSH Agricultural Safety and Health
Centers; 2004.

19. Brison R, Pickett C. Non-fatal farm injuries on
117 eastern Ontario beef and dairy farms: a one-year
study. Am J Ind Med. 1992;21(5):623-36.

Original Research 33



20. Hwang S, Gomez M, Stark A, St. John T, May J,
Hallman E. Severe farm injuries among New York farm-
ers. Am J Ind Med. 2001;40(1):32-41.

21. Nordstrom DL, Layde PM, Olson KA, Stueland
D, Follen MA, Brand L. Fall-related occupational inju-
ries on farms. Am J Ind Med. 1996 May;29(5):509-15.

22. Crandall CS, Fullerton L, Olson L, Sklar DP,
Zumwalt R. Farm-related injury mortality in New Mex-
ico, 1980-91. Accid Anal Prev. 1997 Mar;29(2):257-61.

23. Gerberich SG, Gibson RW, French LR, Carr P,
Renier CM, Gunderson PD, Martin F, True JA, Shutske
J, Brademeye r K, The Regional Rural Injury Study-I
(RRIS-I): a population-based effort–a report to the Cen-
ters for Disease Control, 1993. Minneapolis: University
of Minnesota, Regional Injury Prevention Research Cen-
ter, 1993.

24. Browning SR, Truszczynska H, Reed D, McKnight
RH. Agricultural injuries among older Kentucky farm-
ers: The Farm Family Health and Hazard Surveillance
Study. Am J Ind Med. 1998 Apr;33(4):341-53.

25. Rickson ST. Outstanding in their field: women in
agriculture. Current Sociology. 1997;45(2):91-133.

26. Myers JR, Snyder KA. Rollover protective struc-
ture use and the cost of retrofitting tractors in the United
States. J Agric Saf Health. 1996;1:185-97.

27. Kelsey TW, May JJ, Jenkins PL. Farm tractors,
and the use of seat belts and roll-over protective struc-
tures. Am J Ind Med. 1996 Oct;30(4):447-51.

28. Springfeldt B. Rollover of tractors-international
experiences. Safety Science. 1996 Nov;24(2):95-110.

29. Springfeldt B, Thorson J, Lee BC. Sweden’s
thirty-year experience with tractor rollovers. J Agric Saf
Health. 1998;4:173-80.

30. Thelin A. Epilogue: agricultural occupational
and environmental health policy strategies for the fu-
ture. Am J Ind Med. 1990;18(4):523-6.

31. Farm tractor related fatalities–Kentucky 1994.
MMWR Morb Mortal Wkly Rep. 1995 Jul 7;44(26):
481-4.

RECEIVED: 04/27/06
REVISED: 10/17/06

ACCEPTED: 11/06/06

doi:10.1300/J096v11n03_04

34 JOURNAL OF AGROMEDICINE


