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ABSTRACT. The North American Guidelines for Children’s Agricultural Tasks (NAGCAT) were
developed to assist parents in assigning developmentally appropriate and safe farm work to their
children aged 7–16 years. Since their release in 1999, a growing body of evidence has accumulated
regarding the content and application of these guidelines to populations of working children on farms.
The purpose of this paper is to review the scientific and programmatic evidence about the content,
efficacy, application, and uptake of NAGCAT and propose key recommendations for the future. The
methods for this review included a synthesis of the peer-reviewed literature and programmatic evidence
gathered from safety professionals. From the review, it is clear that the NAGCAT tractor guidelines and
the manual material handling guidelines need to be updated based upon the latest empirical evidence.
While NAGCAT do have the potential to prevent serious injuries to working children in the correct
age range (7–16 years), the highest incidence of farm related injuries and fatalities occur to children
aged 1–6 years and NAGCAT are unlikely to have any direct effect on this leading injury problem. It is
also clear that NAGCAT, as a voluntary educational strategy, is not sufficient by itself to protect children
working on farms. Uptake of NAGCAT has been sporadic, despite being geographically widespread and
has depended, almost solely, on a few interested and committed professionals. Key recommendations
for the future are provided based upon this review.

KEYWORDS. Agriculture, child, wounds and injuries, young workers

BACKGROUND

Children on farms are often assigned work
typically performed by adults, and much of this
work is beyond their physical and cognitive
capabilities. The recognized need to match chil-
dren’s developmental characteristics with the
requirements of the agricultural job, as a key
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injury prevention strategy, led to the develop-
ment of the North American Guidelines for
Children’s Agricultural Tasks (NAGCAT).1

Many farms are exempt from occupational
safety and health regulations because they
employ 10 or fewer employees.2 These farms
are also exempt from federal child labor regu-
lations because children are working for their
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Marlenga et al. 141

parents who own/operate the farm.3 Thus,
NAGCAT were developed to assist parents
in assigning developmentally appropriate farm
work to their children 7 to 16 years old.1

NAGCAT address the involvement of chil-
dren in the most common types of agricultural
work by identifying the physical, cognitive, and
psychosocial abilities that a child must have in
order to safely conduct a specific agricultural
job. In addition, adult responsibilities, poten-
tial hazards of the agricultural job, and recom-
mended levels of supervision for the particular
job are included.

NAGCAT were developed over a 4-year
period and released in 1999. The NAGCAT
resources provide assessment tools that cover
62 different agricultural jobs. Each parent
resource booklet is a collection of 6 to 10 illus-
trated posters grouped by the following job
types: animal care, general activities, haying
operations, implement operations, manual labor,
specialty production, and tractor fundamen-
tals (see www.nagcat.org). Spanish and French
translations of the posters were also developed.

When NAGCAT were developed, there was
little empirical evidence that could be used to
inform work guidelines. Therefore, a consen-
sus development process was used, relying on
the knowledge, judgment, and the experiences
of 10 primary advisors.1 Consensus decisions
were many and included (1) what agricultural
jobs should be included; (2) what child devel-
opmental abilities were required for each job;
(3) what levels of supervision were required for
each job; (4) what the main hazards were for
each job; (5) what the adult responsibilities were
prior to assigning each agricultural job; and
(6) what type of youth training was necessary
for each job.1

There were four interrelated evaluation ques-
tions to be answered about the consensus guide-
lines once they were released:

1. Is the NAGCAT content complete and
accurate, particularly as it relates to child
development?

2. Will NAGCAT prevent injuries if they are
used and applied by parents?

3. Will parents use and apply NAGCAT as
intended?

4. Will there be widespread uptake of
NAGCAT among agricultural safety pro-
fessionals and the agricultural popula-
tions?

Purpose

Since NAGCAT were released, a grow-
ing body of scientific evidence has accumu-
lated regarding the content and application
of these work guidelines to populations of
working children on farms. There have also
been considerable adaptations of the NAGCAT
resources for prevention initiatives, both nation-
ally and internationally. Therefore, the pur-
pose of this paper is to review the scientific
and programmatic evidence about the content,
efficacy, application, and uptake of NAGCAT
and propose key recommendations for the
future.

METHODS

The methods for this review included a
synthesis of the peer-reviewed literature and
programmatic evidence gathered from safety
professionals.

RESULTS

Scientific Evidence

NAGCAT Content

Evidence will be presented in this section
regarding what has been learned about physi-
cal and cognitive development and youth trac-
tor work, ergonomic data related to lifting and
carrying jobs for youth, and supervision require-
ments specific to the farm environment.

Tractors. The safe operation of farm trac-
tors is heavily emphasized within NAGCAT
because farm tractors account for the majority
of fatal injuries to youth working on farms in
North America.1 One limitation of the NAGCAT
guidelines at the time of their development was
the lack of evidence surrounding the physi-
cal and cognitive demands of tractor operation,
and whether mismatches existed between these
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142 GUIDELINES FOR CHILDREN’S WORK IN AGRICULTURE

FIGURE 1. NAGCAT poster, Driving a farm
tractor , with physical development components

highlighted (figure available in color online).

demands and children’s physical and cognitive
abilities.

A series of three studies evaluated the physi-
cal development components of the “driving a
farm tractor” guideline that serves as a basis
for 22 specific guidelines (see Figure 1). Reach,
strength, and field of vision of youth at dif-
ferent ages and stages of development were
compared to the physical demands of operating
tractors in common use in the United States.4–6

The main study findings were the following:
(1) many tractor controls were out of reach
for the majority of youth operators5; (2) the
forces required to activate sentinel controls on
the tractor exceeded the physical abilities of
most youth4; and (3) youth operators had a
diminished field of vision compared to adult

operators.6 These mismatches between tractor
characteristics and the anthropometric and phys-
ical developmental abilities of youth has serious
implications for risks for runovers, rollovers,
and collisions and calls into question the ability
of youth to safely operate tractors.4–6

Both physical and cognitive skills are
required to operate farm tractors safely, but very
little empirical data exist concerning how cog-
nitive requirements for operating a tractor (see
Figure 2) compare with cognitive capabilities
of youth at different ages and developmental
stages. It is unknown whether youth operators
consistently meet the cognitive demands of trac-
tor work. A study examining the role of cogni-
tive development in safe tractor operations using
simulator technology was recently launched
to gather empirical evidence to answer these

FIGURE 2. NAGCAT poster, Driving a farm
tractor , with cognitive development components

highlighted (figure available in color online).
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Marlenga et al. 143

important questions (Marlenga et al., National
Institute for Occupational Safety and Health,
2011). The results of this study will assist in
generating a model of cognitive developmental
factors for safe tractor operation by youth that
can be used to update NAGCAT.

Jobs Involving Lifting and Carrying. When
NAGCAT were developed, there was little
published evidence available to help identify
high-risk manual material handling farm jobs
for youth or to identify weight-lifting/carrying
restrictions for youth working in agriculture.
The consensus decision was to use a weight
restriction of “less than 10%–15% of the child’s
body weight” to limit the potential risks for
injury for 32 specific jobs within NAGCAT that
had a lifting component (see Figure 3). In 2002,

FIGURE 3. NAGCAT poster, Lifting, with lifting
and carrying components highlighted (figure

available in color online).

the National Institute for Occupational Safety
and Health co-sponsored a national conference
to discuss research needs regarding prevention
of work-related musculoskeletal disorders for
youth working in agriculture.7 Since that time,
several studies have examined injury risks asso-
ciated with lifting and carrying to address some
of the knowledge gaps identified at the national
conference.

Allread et al.8 examined farm jobs that were
commonly performed by youth to assess phys-
ical demands and risks for low back injury.
They found that the average weight handled by
farm youth in their study was higher than the
average weight handled by adults in industrial
settings.8 Five jobs were identified that posed
highest risks for low back disorders: (1) lifting
water buckets; (2) lifting bales of hay, straw,
and alfalfa; (3) lifting feed bags; (4) carry-
ing feed buckets; and (5) filling feed buckets.
These jobs should be priorities in any preven-
tion effort aimed at reducing musculoskeletal
disorders. Several potential ergonomic interven-
tions have been tested, including modified feed
bag handling,9 modified feed bin,9 add-on han-
dles on shovels,10 and alternative wheelbarrow
styles.11 Further evaluative research is needed to
assess the effectiveness of these interventions.

Gillette et al.12,13 analyzed upper and lower
extremity kinematics as well as lower back
moments during bucket carrying to assess the
effect of age and load amount. These stud-
ies resulted in three key recommendations to
decrease risk for injury that are relevant to
NAGCAT: (1) weight limits should be 10% of
the child’s body weight12; (2) the load should be
split for bilateral carrying, and smaller buckets
should be used12; and (3) the 8- to 10-year-
old age group should have particularly stringent
weight limits for carrying buckets.13

Supervision. Supervision is a key compo-
nent in NAGCAT, with recommended levels
based on the child’s age and the specific job.
Recommendations for youth worker supervision
were originally developed based upon com-
monly held views about the developmental abili-
ties of children at different ages, including phys-
ical abilities (e.g., weight bearing limits, growth
spurts) and cognitive abilities (e.g., attention
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144 GUIDELINES FOR CHILDREN’S WORK IN AGRICULTURE

span, ability to translate work experiences from
one setting to another). A structured approach
was taken to provide recommendations for chil-
dren of different ages and therefore developmen-
tal abilities.

Levels of supervision for NAGCAT were
adapted from work by Peterson et al.,14 who
developed supervision definitions/parameters
from a consensus process focused on children
from infancy to 10 years of age in nonfarm,
nonwork settings. When applied to youth aged
7 to 16 years in a work setting, supervision rec-
ommendations included the need to constantly
watch younger and developmentally immature
children engaged in appropriate work tasks, to
place varying limits on work time, to check
on children with different frequencies related
to their developmental abilities and the job at
hand, and to leave more mature children for
different lengths of time according to the per-
ceived demands of their work, as appropriate
(see Figure 4).

This framework for the assessment of child
supervision needs was later expanded by
Morrongiello et al.15,16 (see also Morrongiello
et. al., in this issue) who defined appropriate
child supervision in farm work environments
using three dimensions: attention, proximity,
and continuity. Major lessons from this work
were the following: (1) very young children on
farms do not possess the developmental abili-
ties to ensure that they can be safely brought
into farm worksites, especially when adults are
simultaneously engaged in farm work; (2) it was
deemed impossible for adults who are engaged
in work to simultaneously provide levels of
supervision that are required for working chil-
dren in many, many work situations; (3) even
in the presence of adult supervision levels that
were deemed to be optimal by contemporary
standards (the supervision was proximal, con-
tinuous, and attentive), children on farms can
still be injured due to the unpredictable nature of
the work environment, and the powerful forces
and hazards that can lead to major injury in
many farm work situations. New paradigms are
therefore required to ensure the adequate super-
vision of children on farms, and the original
NAGCAT recommendations about supervision
therefore require further refinement.15,16

FIGURE 4. NAGCAT poster, Picking rock , with
the supervision component highlighted (figure

available in color online).

NAGCAT Efficacy in Preventing Injuries

Two studies evaluated the efficacy of
NAGCAT in preventing injuries to youth
working in agriculture. The first retrospectively
applied NAGCAT to a case series of fatal, hos-
pitalized, and restricted activity injuries from
the United States and Canada.17 For injuries
involving children engaged in farm work, there
was an applicable NAGCAT guideline for the
majority of work-related injury cases. Further,
NAGCAT, when applied hypothetically would
have prevented 70% to 80% of the most serious
work-related injuries.

Despite the encouraging findings related to
efficacy, NAGCAT were applicable in only 20%
(161/823 injury cases) of the full case series
of childhood farm injuries, mainly because the
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Marlenga et al. 145

child was not working.17 Of great concern, the
investigators found that nearly 50% of the fatal-
ities and 40% of the hospitalized injuries in
the case series were children 1 to 6 years of
age. An in-depth analysis of the fatality cases
revealed that the annual rate of fatal agricul-
tural injury was substantially higher than the
all-cause, unintentional, fatal injury rate among
Canadian children aged 1 to 6 years.18 Further,
three mechanisms accounted for nearly 75% of
the fatal injuries: (1) runover as a bystander;
(2) runover as an extra rider who fell from a
machine; and (3) asphyxia from drowning.18

The key recommendations for the NAGCAT
development team that emerged from this ret-
rospective case series were to (1) create a con-
densed version of NAGCAT to include only
the guidelines most frequently associated with
injury (10 individual guidelines accounted for
63% of the work injury cases); (2) reexamine
the guidelines most commonly associated with
injury and consider refining the adult respon-
sibilities, developmental abilities, supervision
levels, or consider completely restricting the job;
(3) develop new guidelines to cover some impor-
tant work activities that commonly lead to injury
(maintaining farm machinery, using a tractor as
a stationary power source, and traveling to the
worksite)17; and (4) restrict young children’s
access to the farm worksite at all times, but
especially during the course of adult work.18

A second study evaluated an active NAGCAT
dissemination strategy on the incidence of
childhood agricultural injuries using a random-
ized controlled trial.19 Active dissemination of
NAGCAT by way of an educational farm visit
and modest intervention boosters halved the
incidence of NAGCAT-preventable injuries in
the intervention group as compared to the con-
trol group over the 21 months of quarterly
surveillance. However, NAGCAT did not signif-
icantly decrease the overall incidence of child-
hood farm injuries, because 50% of the injuries
were not work related. In fact, the highest
incidence of agricultural injuries was observed
among children aged 0 to 6 years. Although the
efficacy of NAGCAT was promising, the inves-
tigators recommended that prevention efforts
target a broader range of risk factors and inter-
vention strategies.19

NAGCAT Application by Parents

NAGCAT have the potential to decrease the
incidence of work-related injuries and prevent
the most serious work-related injuries experi-
enced by children in the specified age range (7 to
16 years). However, the actual effectiveness
of NAGCAT depends on farm parents actively
using NAGCAT as intended.

Several studies tested dissemination strate-
gies that might influence parental application
of NAGCAT.19,20 As referenced in the previous
section, Gadomski et al.19 found that a face-to-
face farm visit with modest reminders resulted
in half the incidence of NAGCAT-preventable
injuries in the intervention group as compared
to the control group. It also appeared that the
active strategy, according to self-reports, influ-
enced several intermediate variables, including
setting time limits for children’s work, provid-
ing more supervision, and making more safety-
related changes on the farm.

A multisite randomized controlled trial evalu-
ated an enhanced dissemination strategy in influ-
encing parents’ use of NAGCAT when assigning
farm work to their children.20 The enhanced
dissemination strategy included an educational
video on child development, child develop-
ment fact sheets, the NAGCAT booklets, and
supportive telephone calls. The control group
received the NAGCAT booklets. Parental use
of NAGCAT was assessed using the stages of
change model and revealed increased propor-
tions of parents were actively using NAGCAT
in the intervention group (49.5%) compared to
the control group (37.1%). The NAGCAT book-
lets themselves were reported to be the most
important influence in parents’ decision to use
NAGCAT.20

Although enhanced dissemination strategies
appear to increase the likelihood that NAGCAT
will be used by farm parents, 50% of the inter-
vention parents in the above-referenced study
were not actively using NAGCAT.20 Several
studies have tried to identify other factors
that might influence parental use of these vol-
untary guidelines, beyond just dissemination
strategies.21,22

Pickett et al.21 assessed farm parents’ knowl-
edge of child development and determined
whether this knowledge influenced the use of
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146 GUIDELINES FOR CHILDREN’S WORK IN AGRICULTURE

NAGCAT in assigning tractor work to children.
In general, farm parents had a relatively high
level of knowledge about child development,
as inferred from a set of true/false questions.
However, even in the presence of high knowl-
edge, some parents still assigned dangerous trac-
tor work to their children. These findings bring
into question the utility of voluntary guidelines
as a primary strategy to prevent childhood farm
injuries, specifically tractor injuries.21

Another study explored the risk perceptions
of farm parents to assess whether farm parents
realistically perceive the dangers of the farm
work environment and if so, did they take action
to make the farm work environment safer for
their children.22 The majority of farm parents
perceived the dangers of farm work, but even
among those who perceived the highest possi-
ble risk, nearly 50% were not using NAGCAT
or making changes to enhance the safety of farm
work for their children. These results suggest
that voluntary guidelines alone may not be suf-
ficient to protect children working on farms.22

Programmatic Evidence

Uptake of NAGCAT

Over the past 11 years, there has been uptake
of NAGCAT from both the public and pri-
vate sectors, as well as internationally, but
there has been no strategic dissemination or
marketing plan for NAGCAT. The National
Institute for Occupational Safety and Health
funded eight major studies on NAGCAT, and
the US Department of Agriculture funded two
projects. During this same period, NAGCAT
were being distributed to farm parents across
the United States and Canada through mul-
tiple strategies, such as direct mailings, pre-
sentations, newspaper inserts, and calendars.
Oftentimes, material distribution occurred from
a farm organization directly to its members.
Modifications of NAGCAT were adopted in
Sweden and the Philippines, and NAGCAT were
used as a reference for the International Labour
Organization (ILO).23 To address needs of a
Hmong population, the guidelines were adapted
into safety stories.24,25 Efforts are also under-
way to develop guidelines on agricultural tasks
not included in the original NAGCAT process

and to develop guidelines for rural recreational
activities.

Upon request from agricultural employers
who hire young workers, seven NAGCAT guide-
lines were modified to address the most common
conditions under which teenagers are employed
in agriculture. Where relevant, these modi-
fied guidelines include the US Child Labor
in Agriculture Laws.3 These illustrated Safety
Guidelines for Hired Adolescent Farmworkers
(SaGHAF),26 along with supervisor training
materials, were released in 2009. Research
has yet to be conducted to test the effi-
cacy of the SaGHAF resources in modify-
ing behaviors of agricultural work supervisors
or reducing work-related injuries among hired
youth. However, website visits to free SaGHAF
resources have been steady and dissemination
of printed resources has been facilitated through
agricultural employer representatives.

RECOMMENDATIONS FOR
THE FUTURE

Based on the review of the scientific and
programmatic evidence, questions posed at the
beginning of this paper will be answered and
recommendations for the future proposed.

1. Is the NAGCAT content complete and
accurate, particularly as it relates to child
development?

From the review of literature, it is
clear that although the NAGCAT guide-
lines provide reasonable coverage of the
majority of injury-producing farm tasks,
the NAGCAT tractor guidelines and the
material handling guidelines need to be
updated based upon the new evidence
cited here. The NAGCAT guidelines most
commonly associated with injury will also
need to be critically reviewed and poten-
tially revised. More research is needed
to understand and define optimal supervi-
sion for different farm tasks based on the
developmental stages of children aged 7 to
16 years.

Recommendation No. 1: Update NAGCAT
(and its adaptations) to incorporate the
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Marlenga et al. 147

latest empirical evidence on child develop-
ment and high-risk jobs.

Recommendation No. 2: Conduct research
to understand and define optimal supervi-
sion for children working in agriculture.

2. Will NAGCAT prevent injuries if they are
used and applied by parents?

NAGCAT do have the potential to pre-
vent serious injuries to working children
in the specified age range (7 to 16 years).
However, the highest incidence of farm-
related injuries and fatalities occurs to
children aged 1 to 6 years and NAGCAT
is unlikely to have any direct effect on this
leading injury problem.

Recommendation No. 3: Develop inter-
vention strategies to address the leading
pediatric farm injury problem, injuries
and fatalities among children ages 1 to
6 years.

3. Will parents use and apply NAGCAT as
intended?

Some parents will use and apply
NAGCAT as intended. But even with
NAGCAT in hand, a high level of knowl-
edge about child development, and a per-
ception of farming as a dangerous occu-
pation, many parents will continue to
assign developmentally inappropriate and
unsafe work to their children, and put
children in the face of harm with super-
vision strategies that are ineffective or
inappropriate.

Recommendation No. 4: Implement envi-
ronmental and incentive-based strategies
to minimize risk, and legislated alterna-
tives that provide equal protections for the
youth workforce, as voluntary educational
strategies alone are not sufficient to protect
children working on farms.

4. Will there be widespread uptake of
NAGCAT among agricultural safety pro-
fessionals and the agricultural popula-
tions?

Uptake of NAGCAT has been sporadic,
despite being geographically widespread.
There has been no strategic dissemina-
tion or marketing plan for NAGCAT, so

promotion and dissemination of NAGCAT
has depended, almost solely, on a few
interested and committed professionals.

Recommendation No. 5: Develop and
implement a marketing and dissemination
plan for the work guidelines that includes
innovative partnerships with agricultural
producers, agribusiness, and farm organi-
zations to promote the use of NAGCAT
and its modifications.
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