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Abstract

Background. The purpose was to describe farm parents’ perceptions of risks on their farms and determine if these perceptions were
associated with (1) using of the North American Guidelines for Children’s Agricultural Tasks (NAGCAT) and (2) making NAGCAT-
recommended changes to enhance the safety of farm work for their children.

Methods. This is a secondary analysis of data collected by telephone interview during a randomized trial that involved 450 farms in the

United States and Canada.

Results. While 81% of farm parents perceived farming to be more dangerous than other occupations, only 66% of those parents felt that it
was more dangerous for children to work on a farm than at other work. Furthermore, risk perception scores were only weakly associated with
parents’ use of NAGCAT and making NAGCAT-recommended safety changes.

Conclusion. Even with voluntary safety guidelines in hand and the general perception of farming as a dangerous occupation, many farm
parents were not actively using NAGCAT to reduce the exposure of their children to hazardous farm work. Together with the continuing
morbidity and mortality among farm children, this suggests that voluntary guidelines alone may not be sufficient to protect children working

on farms.
© 2004 Elsevier Inc. All rights reserved.
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Introduction

Youth working in agriculture have a 3-fold greater risk of
death than young workers in the private sector [1], and nearly
half of these work-related deaths occur to youth working on
their family farm [2]. In 1998, more than 650,000 American
children worked on the farm where they lived, and 72% of
pediatric agricultural injuries that resulted in restriction of
activities occurred to residents of the family farm [3].

Abbreviations: FLSA, Fair Labor Standard Act; NAGCAT, North
American Guidelines for Children’s Agricultural Tasks; ROPS, rollover
protection structures.
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The Fair Labor Standard Act (FLSA) protects youth
working in agriculture by providing minimum age standards
and hours that youth may work and identifies hazardous
activities that are prohibited for youth under the age of 16
years [4,5]. Family farms are exempted from these child
labor laws leaving parents responsible to judge what farm
work is hazardous and decide on the extent of their child’s
involvement in that work.

There is evidence that parents do indeed assign dange-rous
farm work to their children. The most common work
activities reported for children are working with large animals
and fieldwork involving tractors [6—8], and animals and
machinery are the leading sources of injury and death for
children [1,3,9—-14]. So, why do farm parents expose their
children to agricultural work when the risks are so great?
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There are both scientific and anecdotal reports that parents
involve their children in farm work at an early age because
they believe the benefits of having children involved in farm
work outweigh the risk of injury [15,16], but what is missing
from the biomedical literature are data about risk perceptions
that may influence parents’ decisions about the safety of their
working children and associated work exposures. The
purpose of this analysis was to explore farm parents’
perceptions of risks and answer the following questions: do
farm parents realistically perceive the dangers of the farm
work environment, and if so, do they take action to make the
farm work environment safer? Specifically, we proposed to
describe farm parents’ perceptions of risks on their farm and
determine if their perceptions are associated with (1) use of a
supplied safety resource, the North American Guidelines for
Children’s Agricultural Tasks (NAGCAT), and (2) making
NAGCAT-recommended changes to enhance the safety of
farm work for their children. This analysis informs agricul-
tural safety specialists of parents’ perceptions of risks and
provides new direction for agricultural injury prevention
strategies for working children.

Methods
Overview of study

The study involved a secondary analysis of data
collected by telephone interview from parents who partici-
pated in a multisite randomized trial to evaluate the
effectiveness of a NAGCAT dissemination. The random-
ized trial itself is described in detail elsewhere [17]. Farms
were identified using the United States Department of
Agriculture Master Sampling Frame, the Canadian Farm
Registrar, and a commercially available agricultural data-
base [18]. As part of the trial, parents were interviewed by
telephone upon recruitment and during follow-up at 6 and
15 months. The current analysis was based upon the 15-
month follow-up interviews conducted with 450 (90%) of
the 498 farm parents originally recruited. This interview
included questions that addressed parents’ perceptions of
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risks as well as changes made on the farm to enhance safety
for children.

The ethics committees of the Marshfield Clinic Research
Foundation, University of California-Davis, and Queen’s
University at Kingston, Canada, each approved the original
study protocol.

Assessment of risk perception

As part of the 15-month follow-up interview, farm parents
were asked four questions about their general perceptions of
risks on farms and ranches. Parents were asked to compare
the risks of farming to those of other occupations, the risks of
children working on a farm compared to the risks of children
working in other environments, and the risks of children
living on a farm compared to the risks of children of living in
other non-farm environments. Parents were also asked if
they thought children on their farm were at risk for injury.
The questions were developed by consensus and pilot tested
to achieve face validity with samples of farm parents in both
the United States and Canada.

Use of NAGCAT

Newly released at the onset of our randomized trial,
NAGCAT are voluntary guidelines to assist farm parents
in assigning appropriate and safe work to their children
7-16 years of age. NAGCAT are based on child
development principles and depict 62 common agricul-
tural jobs in poster format. Each guideline includes a job
illustration and list of adult responsibilities, hazards,
safety reminders, recommended levels of supervision,
and a developmental checklist [19]. The posters are
grouped into booklets based upon job type and are
categorized as follows: animal care, general activities,
haying operations, implement operations, manual labor,
specialty production, and tractor fundamentals (see
www.nagcat.org). All farm families who volunteered to
participate received copies of NAGCAT booklets.

The Transtheoretical Model of Behavior Change, com-
monly known as the Stages of Change model [20], provided

Table 1
Results for individual risk questions
N? Response”
Safer (0) Same (1) More dangerous (2)
N % N % N %
RI1. Risks of farming compared to other occupations 439 5 1.1 78 17.8 356 81.1
R2. Risks of children working on a farm as compared to other work 437 26 5.9 121 27.7 290 66.4
R3. Risks of children living on a farm as compared to other settings 438 81 18.5 168 38.4 189 43.2
Disagree (0) Agree (2)
R4. Children on farm at risk for injury requiring treatment by 430 194 45.1 236 54.9

doctor or nurse

? Numbers <440 reflect questions skipped by the responding parent.
® Numeric coding for risk score is shown in parentheses.
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R1, Risk of Farming as Occupation
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Fig. 1. Variation in parents’ responses to individual risk questions.

the framework for measuring farm parents’ use of NAG-
CAT. These stages were measured using a series of seven
questions about prior and intended future use of NAGCAT.
Parents in the action or maintenance stages were considered
to be actively using NAGCAT to assign farm work to their
children, while on the other end of the spectrum, parents in
the precontemplation stage had no intention of using
NAGCAT. The Stages of Change model has been shown
to have high construct validity in a variety of contexts [20].

Assessment of NAGCAT-recommended safety changes

Fifteen months after receiving NAGCAT, farm parents
were asked 10 questions about the NAGCAT-recommended

Table 2
Perceptions of risks of farming as an occupation: general vs. specific to children

changes made on their farm that resulted from participation
in the study. Questions addressed both physical changes
made on the farm and changes in the manner that children
performed various jobs. Parents also had the opportunity to
describe any other physical changes they made to their farm
or any other changes they made in the way children perform
jobs on their farm.

Analysis

A score reflecting the perceptions of risks was calculated
by summing responses to the four risk questions; this score
was scaled from 0% (lowest possible rating of risk) to
100% (highest possible rating of risk) to allow for the fact

R2. Risks of children working on a farm as compared to other work

Safer Same More dangerous
N N N
R1. Risks of farming compared to other occupations
Safer 4 0 1
24/436 = 5.5%
R2 >RI
Same 7 48 23
More dangerous 15 73 265
95/436 = 21.8% 317436 =72.7%
R1>R2 R1=R2

Data show a highly significant difference in the two questions (P < 0.001).
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that some parents completed only three of the four relevant
questions. Farm safety changes were summarized as a
count of the total out of 10 possible changes. Cronbach’s
alpha was used to assess the internal consistency of the
questions within each of these summary scales, and this
measure of consistency was found to be reasonably high
in each case (risk perception o = 0.62, safety changes
o = 0.61).

Descriptive summaries of the study data are presented in
tables and graphics using standard summary statistics. The
primary interest in this analysis was a description of the
risk perception score—how it may vary by parental
characteristics and its potential association with safety
related actions taken by parents as measured by their stage
of NAGCAT use and farm safety changes. Bivariate
associations were measured with the Spearman rank

Table 3
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correlation (rg), and associations were tested for signifi-
cance with adjustment for the stratified study design using
the Cochran—Mantel-Haenszel statistic. A paired analysis
of parents’ assessment of the risk of farming as an
occupation compared with their assessment of the risk of
children working on a farm was based upon Bowker’s [21]
test of symmetry. Rank based tests were used to compare
risk scores among groups.

Results

Of the 450 parents who completed the 15-month follow-
up telephone interview, 8 respondents were excluded
because no children were working on the farm, and 2 were
excluded for not answering more than two questions

Description of risk perception scores by design factors and parental and farm characteristics

Perception of risk score

N Mean Standard deviation Min Max

Total 440 71.9 23.7 0.0 100.0

Control 223 72.4 23.5 0.0 100.0

Experimental 217 71.4 23.9 0.0 100.0
Region

Western USA 92 64.1 244 0.0 100.0

Midwestern USA 141 77.6 20.6 25.0 100.0

Ontario, Canada 207 71.5 24.5 0.0 100.0
Gender

Male 172 75.1 22.6 0.0 100.0

Female 268 69.9 242 0.0 100.0
Age (years)

<35 34 70.5 25.0 25.0 100.0

35-39 121 69.5 23.6 0.0 100.0

4044 144 74.1 23.0 0.0 100.0

45-49 96 71.6 232 25.0 100.0

50+ 44 73.3 26.9 0.0 100.0
Highest level of education

High school or less 140 71.2 23.6 0.0 100.0

Some college/university 102 73.8 22.6 25.0 100.0

Complete college/university 191 71.7 24.6 0.0 100.0
Raised on a farm

Yes 301 72.6 23.4 0.0 100.0

No 139 70.4 24.5 0.0 100.0
Involved in farm safety organizations

Yes 155 71.2 22.6 0.0 100.0

No 283 72.2 24.3 0.0 100.0
Farm operation

Full-time 345 72.6 23.4 0.0 100.0

Part-time/hobby 95 69.4 24.7 12.5 100.0
Commodity contribution

Dairy cattle 110 74.5 23.0 25.0 100.0

Hogs/poultry/other livestock 137 70.3 22.6 25.0 100.0

Grain 103 77.6 20.8 25.0 100.0

Other 90 64.7 27.4 0.0 100.0
Percentage of tractors with reported ROPS

0-50% 231 71.2 242 0.0 100.0

>50% 204 72.6 233 0.0 100.0
Percentage of PTO’s with reported shields

0-50% 29 67.7 25.1 25.0 100.0

>50% 395 72.5 23.5 0.0 100.0

? Responses that total to less than 440 within a classification reflect responses that are missing or in categories not shown due to small frequencies.
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regarding safety changes. The remaining 440 surveys were
analyzed.

Parents’ risk perception on their farm

Results for the individual risk questions are shown in
Table 1, and Fig. 1 illustrates the variation in parents’
responses. Eighty-one percent of parents perceive farming
to be more dangerous than other occupations, while only
66% of parents perceive farm work to be more dangerous
for their children than other work. Even fewer perceive their
children to be at risk for injury on the farm. As shown in
Table 2, this reflects a significant shift in perceptions of risks
(P < 0.001). Nearly 22% of parents rated the general risks
of farming compared to other occupations higher than they
rated the specific risks of children working on a farm
compared to other work, while only 5.5% of parents rated
the specific risks of working children higher than the
general risk.

The risk perception scores are summarized in Table 3.
They ranged from 0% to 100% and, in general, were quite
high with a mean of 72%. A total of 104 parents (24%)
scored 100%, indicating they had acknowledged the highest
possible risk. Scores varied somewhat by study region and
commodity, as well as by gender of the respondent.
Perception of risk scores did not vary by significantly
parents’ level of formal education nor whether they were
raised on a farm or involved in farm safety organizations.
Likewise, scores did not vary significantly by the number of
tractors equipped with rollover protection structures (ROPS)
and shielded power take-offs.

Parents’ perceptions of risks and use of NAGCAT

Fig. 2 illustrates parents’ risk perception scores by their
use of NAGCAT. The largest proportion of parents were in
the action stage (191/440, 43%) and tended to have higher
risk perception scores (P = 0.011). However, the association

was weak (= —0.11) with a large range of scores for each
stage of use. Even among the 104 parents who perceived the
most risk possible (risk perception scores of 100%), 50
(48%) were not actively using NAGCAT.

Parents’ perceptions of risks and NAGCAT-recommended
safety changes

Fifteen months after receiving the intervention, parents
reported making between 0 and 10 NAGCAT-recommen-
ded safety changes, and the majority made between 2 and
5. The most common safety changes were preventing a
child from doing a job (67%) and increasing supervision of
children (63%) (Table 4). Fewer parents reported making a
physical change to enhance the safety of farm work for
their children, such as adding/repairing shields (36%),
purchasing a special tool (22%), or adding ROPS to a
tractor used by a child (4.5%).

Fig. 3 illustrates parents’ perception of risk scores by the
number of changes made on the farm. Risk perception scores
tended to be higher for farm parents who made more safety
changes (P = 0.012), but the association was weak (rs =
0.12). There was substantial variability in the scores
regardless of the number of safety changes reported.

Discussion

This secondary analysis examined farm parents’ percep-
tions of risks on the farm and the association between these
perceptions and changes made to improve the safety of farm
work for their children. The majority of farm parents
perceived farming to be dangerous for their working
children; however, perceptions of risks did not necessarily
translate into safety action. Risk perception scores were
only weakly associated with parents’ use of NAGCAT and
NAGCAT-recommended safety changes they reported
making on the farm.
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Fig. 2. Perception of risk score by stage of guidelines usage. Boxes extend from the 25th to 75th percentiles, with a line at the median and a “+” at the mean.

Vertical lines extend to the minimum and maximum.
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Table 4
Individual changes made on the farm

Changes made on the farm Respond Yes

N® %
Prevented child from doing job 294 66.8
Provided more supervision to child 276 62.7
Set limit on amount of time worked 207 47.0
Used smaller container for carrying feed 163 37.0
Added/repaired shield on machinery 158 359
Any other changes in way children perform jobs® 127 28.9
Added new job for child to do 117 26.6
Purchased new tool to be used by child 95 21.6
Made any other changes to farm® 76 17.3
Added ROPS to tractor used by child 20 4.5

? Total N = 440.
® More rules, instruction, use of personal protection equipment.
¢ Constructed gates and pens, cleaned-up hazards.

Consistent with our findings, a study conducted by Elkind
[22] found that Washington farmers’ knowledge of farm
hazards was unrelated to the safety precautions they took to
protect themselves. Among the majority of farmers who took
some safety precautions, Elkind’s study also revealed that
there was no significant difference in the degree to which
they considered agriculture to be a dangerous occupation.
Perceptions and knowledge of farm hazards did not appear to
motivate farmers to protect themselves. In considering the
safety of children, we expected that parents’ perceptions of
risks would have greater influence on their decisions to
protect children working on their farm. Our results indicate
that this is not the case.

In our analysis, the majority of farm parents perceived
farming to be more dangerous than other occupations, yet
substantially fewer thought it was more dangerous for
children to work on the farm than to work in other settings,
and even fewer perceived their children to be at risk for a
farm injury. Similarly, in Elkind’s [22] analysis of the farm
parents in Washington who perceived farming to be more
dangerous than other occupations, 90% would not discour-
age their children from farming.
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Lee et al. [15] explored factors that influenced farm
fathers to expose their children to hazardous activities on the
farm. They found that the desire for the child to gain work
experience, develop a strong work ethic, build self-
confidence, and spend family time together during work
activities were strongly associated with farm fathers’
intention to expose children to hazardous work. The
researchers concluded: “farm parents have noble reasons
for involving their children in farm tasks at an early age and
justify risk of injury based on the potential benefit to the
child” (p. 213). These beliefs undoubtedly put many farm
children at risk for injury.

In a recent qualitative study exploring farm parents’
practices regarding employment, training, and supervision
of their children, researchers found that farm parents
unanimously agreed on the benefits of farm work for
children [16]. Benefits that farm parents cited included the
development of a work ethic and sense of responsibility,
teaching useful knowledge and skills, teaching about
cooperation and teamwork, and bringing the family closer
together. Indeed, farm parents believe that these benefits
outweigh the risks of farm work [16].

Although the information presented here was from
nonvalidated self-reports, it is encouraging that 90% of
farm parents in this analysis reported making at least one
NAGCAT-recommended change to their farm in order to
make the jobs safer for their children. The majority of the
changes parents made involved altering the way the child
did the job rather than making changes requiring monetary
investments like purchasing new tools or adding rollover
protection structures (ROPS) to a tractor used by a child.

One strength of this analysis is the availability of a large
and geographically diverse sample. However, the primary
aim of the randomized trial was to evaluate dissemination of
a safety resource, not to measure perceptions of risks, and a
different methodological approach may have been employed
if the assessment of perceptions had been the primary focus
of the trial. One must also consider that our instrument was
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new and that parents were asked to compare a specific
industry (farming) to other occupations collectively. Differ-
ent parents might well be thinking about different types of
comparative industries when answering these questions.
This imprecision in measurement may have led to some
misclassification of responses, and hence the differences
observed in our analyses should be viewed as conservative.
Further, parents who participated in the 15-month follow-up
interview may represent the most devoted of all participants
in the randomized trial. Therefore, these findings may not
represent the perceptions of farm parents who did not
volunteer to participate in the trial or who did not complete
the trial once recruited.

Even with voluntary safety guidelines in hand and the
general perception of farming as a dangerous occupation,
many farm parents were not actively using NAGCAT to
reduce the exposure of their children to hazardous farm
work. The majority of farm parents perceive the dangers of
farm work, but even among the parents who perceived the
highest possible risk, nearly half were not using NAGCAT.
In addition, perceptions of risks showed little association
with NAGCAT-recommended changes to enhance the
safety of farm work for children. Regardless of the reasons,
it is clear from the continued morbidity and mortality
among farm children that farm parents do not always make
safe decisions regarding their working children. In order to
really keep children safe on the farm, they must be
restricted from doing the most hazardous work. If voluntary
guidelines alone are not sufficiently effective, it may be
time to consider legislated standards for making farm work
safer for all children.
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