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Executive Summary
Safe Kids Canada has developed a national campaign aimed at rural safety. As part of that
initiative, it aims to distribute the North American Guidelines for Children’s Agricultural Tasks
(NAGCAT) to farm families. Their broader rural injury prevention strategy is called the
Children’s Rural Safety Program. As a starting point for this initiative, Safe Kids Canada
commissioned a systematic review of the literature to synthesize the available evidence regarding:
1) the NAGCAT guidelines and their application to prevention; and 2) the efficacy or
effectiveness of other prevention strategies aimed at farm injuries to children.
Pediatric Farm Injuries in Canada
According to the Canadian Agricultural Injury Surveillance Program, between 1990 and 2000
235 children were killed in agricultural injury events in Canada and 2,968 children were
hospitalized due to traumatic injury. Overall, children accounted for 18.8% of all agricultural
injury fatalities experienced in Canada and 19.0% of the identified hospitalized cases. Recurrent
external causes of fatal injury included runovers of bystanders in the farm workplace, runovers of
“extra-rider” on farm vehicles, vehicle rollovers, and drownings. Common external causes of
hospitalized injury were machinery entanglement, falls from heights, animal-related trauma, and
runovers. Toddlers and preschool-aged children were at especially high risk for fatal injury.
Objectives of the Systematic Review
A systematic review of high scientific quality was conducted in order to synthesize (a) the
available evidence on the effect of the North American Guidelines for Children’s Agricultural
Tasks in minimizing the occurrence of injuries, and methods surrounding their dissemination; and
(b) the general body of evidence surrounding the effectiveness of strategies for the prevention of
pediatric agricultural injuries.
Results
We screened upwards of 5,741 unique abstracts from 17 bibliographic databases covering the
medical, educational, engineering, and agricultural sciences. We also reviewed additional
literature identified from reference lists of relevant studies and contact with primary authors.
Nineteen controlled studies met our inclusion criteria. The literature surrounding the prevention
of pediatric farm injuries is characterized by descriptive studies, studies of risk factors, program
descriptions, and process evaluations.
Identified Studies. Of the 19 controlled studies, four studies were randomized controlled trials,
five were controlled trials, and the others employed quasi-experimental or observational methods.
The lack of RCTs and community-based trials in this field means the risk of bias is high. Most of
the relevant literature is either unpublished or appears in peer-review journals with low or modest
impact factors. Most studies of better quality have been published since 1999. More
optimistically, there are a substantial number of studies in progress that should soon lead to peerreviewed publications.
Foci of existing studies. Existing evaluative studies do not appear to reflect injury prevention
priorities observed among farm children. Foremost of these is the prevention of injuries to
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toddlers and pre-school aged children on farms. Few of the studies evaluated structural changes
introduced on farms in order to make them safer. Most directly addressed training and behaviour
of the affected groups of children. Common structural hazards include tractors without ROPS
and seatbelts, machinery without appropriate guarding/shut-off devices, fall hazards in haylofts
and the optimal design of animal containment systems. Existing studies have evaluated programs
that are delivered to potential victims of injury as opposed to the responsible authority (e.g.,
owner-operators) who controls the farm worksite and the engagement of children in that worksite.
Significant gaps. No studies have evaluated the efficacy of programs aimed at providing
childcare for farm children, especially during peak work seasons. Such programs exist but have
not been evaluated. There were no studies of incentive programs to improve safety training
and/or the safety of the farm worksite. We did not identify any studies meeting our criteria that
evaluated the effectiveness of regulatory or engineering approaches to farm injury control. This
may reflect the receptiveness of the target group towards different approaches to intervention.
NAGCAT. Published studies that have examined NAGCAT suggest that dissemination efforts
improve when distribution of the guidelines is accompanied by a visit to the farm by a safety
specialist, or if information about child development principles is provided in conjunction with
the guidelines. The leading external causes of pediatric farm injury are well covered by selected
groups of NAGCAT guidelines: “tractor fundamentals”, “animal care”, and “implement
operations”. Other common injury patterns (falls from haylofts/heights, injuries among toddlers
and preschoolers) are not well covered by existing guidelines.
Other Existing Programs. The school-based programs that were evaluated appeared to be
effective in increasing short-term knowledge acquisition. No school-based studies focused upon
injury outcomes. Knowledge outcomes that were evaluated appeared to be enhanced with active,
hands-on participation as opposed to passive activities. Safety day camps showed positive results
in terms of knowledge acquisition among enrolled children. Tractor training programs produced
inconsistent results. Multi-faceted, community-based interventions involving youth produced
mixed results.
Recommendations
NAGCAT. Evidence surrounding the efficacy of the NAGCAT guidelines is weak but positive.
The guidelines appear to be accepted by members of the farm community. There appears to be
substantial uptake of the guidelines among those who receive them, especially if the distribution
effort is accompanied by additional information on child development principles. The efficacy of
the guidelines in actually preventing injury remains open to question. Any distribution campaign
should proceed with caution and be accompanied by an evaluation component. The campaign
might also choose to distribute those guidelines that are most consistent with the leading external
causes of pediatric farm injury.
Aim rural safety programs at leading injury problems. Our review clearly identified an
inconsistency between the leading patterns of pediatric farm injury and the foci of existing
intervention programs. With respect to additional initiatives, we recommend that additional
efforts be directed towards amelioration of leading patterns of pediatric farm injury.
An obvious priority is fatal injuries to toddlers and preschool-aged children on farms.
vi

Go beyond education. Educational initiatives are important but appear to be insufficient to
eliminate recurrent injury control problems. We recommend advocating for farm injury control
initiatives that are efficacious. These are most likely to go beyond education and involve some
consideration of regulated safety standards.
Target the responsible authority. Most of the existing programs that were identified here were
targeted at the children themselves, and not the responsible authority on farms. Children on farms
may be informed, educated, and aware but have absolutely no control over the situations in which
they are placed. There is need to develop and evaluate targeted prevention initiatives that are
aimed at the responsible authorities. These are generally the farm owner-operators.
Insist upon high standards of evidence for your programs. Recognition of the need for evidence
in support of its programs is essential. When it comes time to actually delivering this rural safety
program, seek the best methodological advice that is available in designing the program and an
associated evaluative component.
Advocate for better evaluative research. The global research community in the biomedical
sciences has moved towards the use of evidence from randomized controlled trials, and
systematic reviews of the same, in making decisions about the efficacy of prevention initiatives.
We have shown that there are very few RCTs in the pediatric farm injury literature. This must
change in order for the field to progress. We recommend that, where possible, advocating for high
quality evaluative research that includes controlled studies and especially randomized controlled
trials of proposed interventions.
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Chapter 1 Introduction
Background to the project
Safe Kids Canada has developed a national campaign called the Children’s Rural Safety
Program. As part of that initiative, it aims to distribute the North American Guidelines for
Children’s Agricultural Tasks (NAGCAT) to farm families. In 2002, it was decided that this
program would require an evaluation component. It was also decided that the rural safety
program should be guided by the best available evidence from the scientific literature.
As a starting point for this initiative, in June 2002 Safe Kids Canada commissioned a systematic
review of the literature to synthesize the available evidence regarding 1) the NAGCAT guidelines
and their application to prevention; and 2) the efficacy or effectiveness of other prevention
strategies aimed at farm injuries to children. To maintain focus, the latter was limited to
interventions that were specific to farm children as opposed to those with a broader scope.
A research contract was awarded to a consortium of four investigators from the University of
Alberta and Queen’s University. These investigators (William Pickett, Lisa Hartling, Rob Brison,
and Terry Klassen) have combined experiences in the conduct of systematic reviews and the
study and treatment of pediatric farm injuries.

Childhood agricultural injuries
Childhood agricultural (farm) injuries represent an important public health problem in North
America. Farm children experience high rates of premature mortality,1-3 morbidity,4;5 and
disability6 due to injury. The direct and indirect economic costs attributable to farm injuries are
substantial.7
Between 1990 and 2000, a total of 235 Canadian children (0-19 years) were killed by injury in an
agricultural environment. A further 2,968 children were hospitalized due to one or more
traumatic injuries.8 CAISP believes that these are conservative estimates for hospitalized injuries
as there are issues related to coding of these injuries that prevent full case identification. These
figures represent only the most serious cases of agricultural injuries experienced by children and
do not account for the much larger number of injuries that do not result in death or hospital
admission.
Tables 1-3 profile the occurrence of childhood farm injuries in Canada. The fatality data depicted
are considered to be complete for Canada as they were compiled during an exhaustive search of
fatality records in each of the 10 provinces by members of CAISP. Standardized approaches to
case identification and data abstraction were used to register these fatalities. Hospitalization data
are also considered to be complete for agricultural machinery injuries as there is an existing code
on all hospital records in Canada that identifies these forms of injury. Identification of nonmachinery injuries is considered to be less complete.
Table 1 shows that majorities of fatal and hospitalized childhood injuries in Canada are
experienced by boys. There is a disproportionate number of fatalities in the youngest age groups
(0-4 years). Hospitalized injury counts appear to increase with increasing age among boys, but
the same pattern does not hold for girls. Overall, children account for 18.8% of all agricultural
injury fatalities in Canada, and 19.0% of the identified hospitalized cases.
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Table 1 Frequency of agricultural injuries to children in Canada, 1990-2000*
Fatalities
Hospitalized Injuries
No. (% of total**)
No. (% of total**)
Males:
0-4
5-9
10-14
15-19
Sub-total

67
35
36
56
194

5.3
2.8
2.9
4.5
15.5

308
496
584
826
2,214

2.0
3.2
3.7
5.3
14.2

Females:
0-4
5-9
10-14
15-19
Sub-total

17
10
6
8
41

1.4
0.8
0.5
0.6
3.3

119
224
233
178
754

0.8
1.4
1.5
1.1
4.8

235

18.8**

Total:

2,968

19.0**

*Source: Canadian Agricultural Injury Surveillance Program (2003)
** percentage of total in Canada (all ages)

Table 2 provides descriptions of the leading external causes of fatal childhood injuries for both
mechanized and non-mechanized forms of injury. Among the very young (0-4 years), more than
80% of the fatalities are experienced in three different manners. These are 1) being runover by
farm vehicles when the child is a bystander on the farm property; 2) being runover after falling
while riding as a passenger (an “extra-rider”) on a moving farm machine; and, 3) drownings.
These patterns continue into the 5-9 year age group. Tractor rollovers and vehicle collisions
become more important mechanisms of fatal injury as children age. There is a wider diversity of
external causes among the older age groups.
Mechanized and non-mechanized external causes of hospitalized trauma are summarized in Table
3. Here, the major causes of trauma are entanglement in working machinery, various forms of
vehicular rollovers, animal traumas, and falls from heights. The importance of these various
patterns also varied between age groups.

2

Table 2. Leading external causes of fatal agricultural injuries to children in Canada
by age group, 1990-2000*
Fatalities by Age Group
0-4
Mechanized:
Sideways rollover
Backwards rollover
Unspecified rollover
Entanglement
Pinned or struck by machine
Collision
Operator fell, then runover
Passenger fell, not runover
Passenger fell, then runover
Unmanned runover
Passenger runover
Bystander runover
Other mechanized
Total:

2
2
0
2
0
0
0
1
16
0
2
27
2
54
0-4

Non-mechanized:
Crushed or struck by animal
Other animal injury
Fall from animal
Struck by object
Caught in/under/between
Fall from height
Drowning
Fire, explosions
Electric current
Toxic substances
Asphyxiation
Firearm accidents
Other non-mechanized
Total:

4
0
0
4
3
0
19
0
0
0
0
0
1
31

5-9
2
1
2
1
3
0
0
0
8
0
4
6
0
27
5-9
2
1
1
1
3
1
6
2
0
0
0
1
0
18

10-14

15-19

6
2
5
3
1
4
1
0
6
1
1
1
0
31

13
2
1
7
6
9
1
1
2
0
0
0
2
44

10-14

15-19

1
1
1
2
0
1
2
0
2
0
1
0
0
11

0
1
1
1
0
1
3
4
0
6
1
1
0
19

Total
23
7
8
13
10
13
2
2
32
1
7
34
4
156
Total
7
3
3
8
6
3
30
6
2
6
2
2
1
79

*Source: Canadian Agricultural Injury Surveillance Program (2003); recurrent patterns are bolded.

3

Table 3. Leading external causes of hospitalized agricultural injuries to children in Canada
by age group, 1990-2000*
Hospitalizations by Age Group
0-4
Mechanized:
Sideways rollover
Backwards rollover
Unspecified rollover
Entanglement
Pinned or struck by machine
Collision
Operator fell, not runover
Operator fell, then runover
Passenger fell, not runover
Passenger fell, then runover
Unmanned runover
Passenger runover
Bystander runover
Fell, not runover, role unspecified
Fell, then runover, role unspecified
Unspecified person runover
Struck by object from machinery
Overexertion
Jump to lower level from machinery
Struck against machine
Other
Unknown
Total:
Non-mechanized:
Crushed/struck by animal
Fall from animal
Other animal injury
Struck by object
Struck against
Caught in/under/between
Fall from height
Fall on same level
Jumped to lower level
Overexertion
Near drowning
Fire, explosions
Temperature extremes
Electric current
Toxic substances
Accidental firearm
Other
Unknown
Total:

5-9

10-14

15-19

Total

0
0
0
72
30
0
2
1
17
21
0
0
16
13
6
11
0
0
0
1
2
3
195

0
0
5
82
51
7
6
0
25
39
2
5
16
22
3
10
6
0
2
5
6
7
299

1
1
17
117
41
12
8
4
27
12
1
0
16
26
10
11
12
1
2
8
6
9
342

7
0
22
178
115
10
18
12
17
15
10
3
9
25
8
11
18
1
0
10
18
11
518

8
1
44
449
237
29
34
17
86
87
13
8
57
86
27
43
36
2
4
24
32
30
1,354

0-4

5-9

10-14

15-19

Total

59
8
10
16
4
4
64
6
0
0
5
6
5
1
41
1
2
0
232

61
52
13
28
26
7
169
13
8
0
2
13
5
0
13
1
7
2
420

73
101
16
40
29
10
126
20
12
2
0
17
5
0
13
5
6
0
475

106
81
11
68
19
7
71
17
4
8
0
27
8
5
38
9
4
3
486

299
242
50
152
78
28
430
56
24
10
7
63
23
6
105
16
19
5
1,613

*Source: Canadian Agricultural Injury Surveillance Program (2003); recurrent injury patterns are bolded
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Hazards of the farm worksite
When the physical environment is inherently dangerous, an error in judgment about the situations
that children are placed in can lead to serious injury. Many pediatric farm injuries occur because
children are exposed to occupational hazards such as tractors; unguarded machinery; large
animals; drowning and suffocation hazards; and unguarded heights.1;5
Injuries do occur when children are engaged in farm work. However, injuries to children are
more likely to occur when they are not working but are brought into the farm worksite while
others are actively engaged in work. Toddlers and preschool-aged children on farms are
especially vulnerable to serious injury. Leading mechanisms of injury in this age group were
highlighted in the previous section and have been described more fully elsewhere.9
Guided by this background, the present review will address evidence surrounding the efficacy of
safety programs aimed at two general circumstances of injury occurrence: 1) where children are
fully engaged in farm work; and 2) where children are not working but have access to the hazards
of the agricultural worksite.

Injury prevention strategies for farm children
Children have the right to be protected from unsafe or unhealthy work and work environments,
and they require higher standards of protection than adults.10 There are three main approaches to
the protection of children from workplace injuries: 1) enforcement of occupational health and
safety regulations; 2) modifications to the work environment in order to protect the children from
undue risks, and 3) education to raise awareness about known hazards.

Regulatory controls and work standards
In non-agricultural industries, there are regulations and work standards that indicate appropriate
work for both adults and children. Prevention strategies that are built solely around regulatory
policies are very uncommon in childhood farm safety, but have been shown to be efficacious in
other occupational settings.11 Children from family farms are exempt from most regulatory
policies aimed at occupational safety,12;13 and child labour regulations14. Much of the work
performed by children on farms, especially those that are owned and operated by farm families, is
therefore unregulated. In addition, there are few regulations surrounding the act of bringing a
child into the farm workplace, even if they are not involved in farm work. This leaves children
vulnerable to many types of serious injury.
The historical reasons for the lack of work standards on farms are complex. In general, the lack
of standards relates to the value placed upon independence and self-sufficiency in rural
societies.15;16 There is a consequent reliance upon voluntary safety standards on North American
farms and the latter may or may not be effective.17 Farm groups have been known to actively
resist the institution of rules and regulations, even in the presence of evidence that shows that
they may save lives. This has resulted in farm children being exempt from most health and safety
legislation despite the fact that they live and work in an occupational environment with known
hazards.
When assigning work to children and making other decisions about their safety, farm parents are
responsible for making informed choices in the absence of regulations. In order to make sensible
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decisions, parents may rely solely on their intuition, they may look to their own childhood
experiences or traditions, or they may base decisions upon something more formal. Optimally,
the latter would include evidence obtained from an evaluated farm safety program. The present
report aims to review the state of the available evidence about the efficacy and/or effectiveness of
such programs as they now exist.

Engineering controls
Engineering controls have great potential to be effective in preventing farm injuries, but only if
they are voluntarily accepted and adopted by farmers. To illustrate, one of the most common
forms of engineering control on farms are rollover protection structures (ROPS) on farm tractors.
Traumas sustained during tractor rollovers are a major cause of death on Canadian farms.2 The
American Society of Agricultural Engineers has introduced a voluntary standard for inclusion of
ROPS as standard equipment on new tractors.18 Yet, substantial numbers of North American
farm children (up to 67%, depending on the age/gender of the child) are operating tractors that are
not equipped with ROPS.19 This suggests that the reliance on a voluntary system for engineering
controls is insufficient to protect many farm children from known occupational hazards. They are
only sporadically adopted under voluntary systems.

Educational strategies
Educational initiatives are the most commonly used approach employed in childhood farm injury
prevention. Educational initiatives are generally considered to be less effective than engineering
and regulatory initiatives in preventing injuries. They are thought more likely to be effective
when they are targeted at young children. Education may also be useful as a means to increase
awareness of injury control issues and to change attitudes towards them. It is clear that not all
farm parents embrace educational messages.20 Further, even if these messages are embraced the
acquisition of knowledge may not necessarily lead to changes in safety practices. This finding is
consistent with the findings of much of the summarized injury prevention literature for
agricultural safety programs, not only those involving children.21 Most educational farm safety
initiatives have not been evaluated. The NAGCAT guidelines provide a good example of one
such educational strategy that may hold promise, but has not been subjected to rigorous
evaluation.
NAGCAT
NAGCAT are a set of consensus guidelines developed to assist farm parents in assigning
appropriate and safe work to their children 7 to 16 years.22 These guidelines are an educational
tool to be employed on a voluntary basis.
The guidelines were originally developed at the request of groups within the agricultural
community. In addition, a 1996 report from the United States National Committee for Childhood
Agricultural Injury Prevention called for the establishment of work guidelines for children as a
foundation on which to build other safety strategies.23 A project team from the United States,
Canada, and Mexico used the process of consensus development to generate the content of the
guidelines. The content was also informed by reviews of existing literature and discussions with
groups of farm parents and teen workers. Multi-disciplinary specialists provided direction and
feedback relating to the accuracy of content.

Child development principles provided the scientific basis for the guidelines. In short, 62
common agricultural jobs were identified and then turned into separate guidelines. Each job was
in turn depicted in a poster that includes a job illustration and lists of adult responsibilities,
common hazards, safety reminders, recommended levels of supervision, training requirements,
and a developmental checklist. Each guideline was enhanced with a safety checklist to include
the physical, cognitive, and psychosocial abilities of children in relation to the demands of the job
itself. If a child cannot meet the requirements outlined by the checklist, the parent is cautioned
not to assign that work to the child. The NAGCAT posters are grouped into booklets based on
job type and include the categories of animal care, general activities, haying operations,
implement operations, manual labor, specialty production, and tractor fundamentals (for more
information, see www.nagcat.org).
Since their introduction in 1999, the efficacy of NAGCAT has been the topic of considerable
debate. Nonetheless, NAGCAT has been widely distributed and used by agricultural
communities across North America and Europe, even in the absence of evaluative findings.

Rationale for the review
In summary, Safe Kids Canada has embarked upon a new initiative, the Children’s Rural Safety
Program. This program involves several components including distribution of the NAGCAT
guidelines on a national basis. As part of this initiative, Safe Kids Canada and the program
organizers would like to know, based upon the best available evidence, whether this program is
likely to reduce the burden of injuries experienced by children on Canadian farms. The present
report tries to answer that question based upon a systematic review of the literature conducted to
the highest possible scientific standards. This review examines all of the existing evidence
surrounding the efficacy or effectiveness of the NAGCAT guidelines, as well as other strategies
to prevent the occurrence of childhood injuries in agricultural settings.
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Chapter 2 Objectives
The overall objective of this project was to conduct a systematic review of high scientific quality
in order to synthesize (a) the available evidence on the effect of the North American Guidelines
for Children’s Agricultural Tasks in minimizing the occurrence of injuries, and methods
surrounding their dissemination; and (b) the general body of evidence surrounding the
effectiveness of strategies for the prevention of childhood farm injuries.
We developed specific questions in order to address the objectives. The report is structured
according to these questions:
(1) Among children (0-17 years old), what is the effectiveness of the North American
Guidelines for Children’s Agricultural Tasks (NAGCAT) in terms of injury occurrence?
(2) Among children (0-17 years old), what is the effect of different dissemination strategies
of the NAGCAT guidelines in terms of uptake of guidelines, behaviour change, and
knowledge acquisition?
(3) Among children (0-17 years old), what is the effectiveness of other strategies for
primary, secondary, or tertiary prevention of agriculture-related injuries in terms of
trauma rates, behaviour change, and knowledge acquisition?
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Chapter 3 Methods
Identifying the literature
A medical research librarian developed comprehensive searches. The following electronic
databases were searched: Agricola, Biological Abstracts (1988-2002), Biological & Agricultural
Index, Cabot, Canadian Research Index (1982-2002), CINAHL (1982-2002), Dissertation
Abstracts, EMBASE (1988-2002), ERIC, Expanded Academic, MEDLINE, National Agriculture
Safety Database (NASD) (1994-2002), PsycINFO, PubMed, OVID Nursing Collections 1 & 2,
Sociological Abstracts, and Web of Science. All databases were searched from 1980 to 2002
except where otherwise indicated. The MEDLINE search strategy appears in Appendix III;
searches for the other databases were designed using similar terms (detailed searches are
available from the authors on request).
Reference lists of the included and other related studies were checked for potentially relevant
articles. Content experts and an author of each included study were contacted for information on
additional studies. The Proceedings of the American Public Health Association were searched for
the years 2001-2003. Finally, the listing of extramural research awards funded under the NIOSH
Childhood Agricultural Injury Prevention Initiative was reviewed to identify recently completed
or ongoing projects (http://www.cdc.gov/niosh/childag/ChildAgExtramuralResearch.html).
Both published and unpublished research was considered for inclusion. We also identified
completed as well as ongoing research. The search was not restricted by language of publication.

Selection of eligible studies
The identification of relevant studies involved two steps. The titles and (when available)
abstracts from the search output were screened independently by two reviewers. The full text of
potentially relevant studies was obtained and the two reviewers assessed each study using a
standard form with pre-determined inclusion criteria (Appendix IV). Where possible,
discrepancies were resolved by discussion between the two reviewers. Consultation with a third
party was used in the case of unresolved discrepancies.
To be included in this review, a study must have met the following four inclusion criteria:
1) Studies were considered for inclusion if they described primary research evaluating (a) the
efficacy of NAGCAT, (b) the effect of different dissemination strategies of NAGCAT, or (c) the
efficacy of other primary, secondary, or tertiary prevention strategies for childhood farm injuries.
Strategies were included if they focused on the prevention of acute injuries. Programs that were
aimed specifically at the prevention of chronic health conditions (e.g., hearing loss, long-term
pesticide poisonings) were excluded.
2) The study had to include a comparison group. The following study designs were therefore
eligible for inclusion: controlled trials, before/after studies, prospective or retrospective cohort
studies, case-control studies, and cross-sectional studies. Studies that simply described a program
or provided an evaluation with no comparison group were excluded.
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3) The study population could involve any age group so long as the intervention was relevant to
children (e.g., interventions specifically targeting farm operators were not included).
4) The study must have reported at least one objective, quantified outcome, such as occurrence of
injuries, uptake of guidelines, trauma rates, changes in behaviour, changes in attitude, or
knowledge acquisition.

Quality assessment
The methodological quality of the included studies was assessed using the partially validated
Downs and Black checklist for randomized and non-randomized studies.24 This tool measures
quality in terms of reporting, external validity, internal validity (bias and confounding), and
power. The highest possible score for the quality index is 29. Two reviewers assessed study
quality independently and resolved discrepancies through discussion. Quality was only assessed
for published reports, internal reports, and papers from conference proceedings; abstracts,
presentations, and websites were not assessed for quality due to lack of detail required for their
accurate assessment.

Data extraction
Data were extracted directly into a Microsoft Excel database by one reviewer and checked for
completeness and accuracy by a second. The following information was extracted for each study:
year of publication, the country where the study was conducted, study design, objectives,
intervention and comparison description, characteristics of the study population, number of
participants, outcomes, type of injury targeted, study setting, results, authors’ conclusions, and
study limitations reported by the authors (Appendix VI).

Data synthesis
Two reviewers performed a qualitative assessment and data were organized according to the three
review questions. A meta-analysis was not conducted because of extensive heterogeneity in
terms of the interventions, study populations, and outcomes.
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Chapter 4 Results
Results of literature searches
Figure 1 (Appendix V) presents the selection process for including studies in the review. The
search of electronic databases generated 5,751 unique studies. Full manuscripts were obtained
for 253 of these studies. From this pool, 12 studies were deemed relevant. In addition, 28
potentially relevant studies were identified from the reference lists of the included studies; five of
these studies were included. Searching the NIOSH projects database identified twenty-seven
studies. Three of these studies had already been identified and five additional ongoing studies
were included. Three abstracts were found by searching the conference proceedings of the
American Public Health Association (2001-2003); one was included. Finally, contacts with
authors and other content experts yielded 13 citations. Three of these had been identified
previously through other searching mechanisms resulting in ten unique citations; none of the
additional references met the criteria for inclusion in the review.
A total of 20 studies with preliminary or final results was included (19 of these were controlled
studies): one study evaluated the effectiveness of NAGCAT, two studies evaluated dissemination
strategies for NAGCAT, and 17 studies evaluated the effectiveness of other prevention initiatives.
In addition, five studies were identified that were in progress: two of these are evaluations of the
use or application of NAGCAT and three studies are evaluating other prevention strategies. The
studies and their methodological quality are described in detail in Appendix I and II, respectively.
Lists of excluded studies and reasons for exclusion are available from the authors upon request.

Question 1: What is the effectiveness of NAGCAT?
No studies evaluating the effectiveness of NAGCAT were identified that met our inclusion
criteria. However, one study was identified that evaluated the effectiveness of NAGCAT using a
case-series design.25 The study involved applying the guidelines to a series of cases of fatal and
non-fatal children’s farm injuries to determine whether application of the guidelines could have
prevented the injury. A relevant NAGCAT guideline existed for 93 (24.3%) of a sample of 382
cases of pediatric farm injury. Based on expert review, 53.8% of the cases could have been
prevented if NAGCAT had been applied. These findings were based on information presented in
an abstract from conference proceedings; no quality assessment was done.

Question 2: What is the effect of different strategies for the
dissemination of NAGCAT?
Two studies were identified that examined the effect of different dissemination strategies of
NAGCAT.26;27 Both were randomized controlled trials conducted in the US and Canada. One
study evaluated parental use and knowledge of NAGCAT at 6- and 15-month post-intervention,27
while the other study measured outcome in terms of injury incidence over a two-year surveillance
period26. One study was published in a peer-reviewed journal in 2002; the other study is ongoing,
however preliminary results were published in an abstract. The methodological quality of the full
manuscript was high with a quality index of 29 out of 29. Both studies showed that enhanced or
active dissemination of NAGCAT improved outcomes compared to standard dissemination
strategies.
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Marlenga et al. compared standard dissemination to an enhanced, multi-phased, dissemination
approach.27 The study population was farmers in the western US, Midwestern US, and Ontario,
Canada who were parents or employers of children (aged 7-16). A total of 498 farms were
randomized with 48 (9.6%) lost to follow-up over the study period. The authors found that the
proportion of parents who were actively using NAGCAT at 15-month follow-up was significantly
different between the groups, favouring the enhanced dissemination approach. Parental
knowledge of NAGCAT content was also significantly greater in the intervention group. The
authors reported two limitations to their study: some deviations in the protocol had occurred,
however these were accounted for in the analysis; and the generalizability of results beyond the
volunteer sample may have been limited.
The second study by Gadomski is currently on-going; it was published as an abstract and will be
presented at an upcoming meeting of the American Public Health Association.26 This trial is
evaluating the impact of active dissemination of NAGCAT on the incidence of childhood
agricultural injury among 845 farm households in central New York State. Preliminary results
showed a larger decrease in injury incidence density among the intervention group, although the
differences between groups were not significantly different. We were unable to adequately assess
study quality because of limited information available in the abstract.
An additional two studies involving NAGCAT were identified through the NIOSH list of
extramural research. Both studies are in progress and results are not yet available. One study is
an exploration into factors that might explain the discrepancy between the content of the
guidelines and parents’ practices concerning assignment of tasks to children.28 The study will
examine parents’ attitudes toward NAGCAT and parents’ practices and attitudes toward the
employment, training, and supervision of children in farm tasks. The second study will use a
non-experimental design to evaluate the impact of adapting NAGCAT for ethnic communities.29
The overall goals of the project are to develop criteria to evaluate the cultural appropriateness and
effectiveness of NAGCAT when used with a cultural minority group and to describe a process for
adapting future guidelines to the needs of ethnic communities. The population of interest is
families of Hmong origin in the US Upper Midwest.

Question 3: What is the effectiveness of prevention strategies
for childhood agricultural injuries?
Seventeen studies were identified that evaluated the effectiveness of prevention strategies for
childhood agricultural injuries.30-46 The studies varied widely in the interventions and outcomes
studied, as well as their design and methodological rigour (quality index [QI] range: 11-20).
While all studies evaluated educational interventions, their focus varied: seven were schoolbased,30-36 nine were community-based,37-45 and one was designed for use on the farm46.
The most common outcome assessed was knowledge acquisition, which was evaluated in ten
studies.32-38;40;43;44 The timing of this measure varied: immediately following the intervention
(n=2),37;38 one day post-intervention (n=2),33;35 one week post-intervention (n=1),32 one year postintervention (n=1),38 and not specified (n=5).34;36;40;43;44 Seven studies measured changes in safety
attitudes and/or behaviour.30;33;39;42-44;46 Most of these studies evaluated short-term changes; one
study reported that outcomes were measured one year after training42 and one study evaluated
impact on behaviour at one year post-intervention on a small subset of the original sample30. One
study measured recall of safety items at 1, 14, and 28 days.31 One study measured changes in
hazard scores.45 Finally, one study examined change in number of fatalities over a two-year
period.41
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Two studies were randomized controlled trials involving cluster randomization (i.e., groups of
participants as opposed to individuals were randomized),30;44 five studies were controlled trials
(i.e., investigators assigned groups to intervention or control but assignment was not
randomized),31;33;41;45;46 two studies were cohort studies (comparison of study and control groups
but assignment not performed by investigators),39;43 one study was described as a “quasiexperimental separate-sample pretest-posttest control group design”,34 and seven studies were
before-after studies.32;35-38;40;42 Among the before-after studies, one study used matched pre- and
post-tests,40 one study reported results of both matched and unmatched sets,38 one study used
unmatched tests,32 and this information was not reported for four studies35-37;42.
The studies were generally of moderate methodological quality (median quality index=18,
maximum score=29, inter-quartile range [IQR]: 14 to 19). The quality index can be broken down
into five components including reporting, external validity (generalizability), bias, confounding,
and power. Generally the studies performed well on reporting with a median score of 8/11 (IQR:
6.5 to 9) and components assessing bias (median=6/7, IQR: 5 to 6). The studies generally
performed poorly on components related to external validity (median=1/3, IQR:1 to 2),
confounding (median=2/7, IQR: 2 to 2.5), and power (median=0/3, IQR: 0 to 0).
Sixteen studies were conducted in the US and one study was conducted in Australia31. Seven
studies were published in peer-reviewed journals between 1999 and 200230-32;37-39;45 and one was
published in a book in 199546. Four studies were identified as abstracts,35;36;43;44 two were
presentations,41;42 two were reports33;40, and information for one study was obtained from a
website34. Communication with the authors indicated that two studies33;34 are being prepared for
peer-reviewed publication.

School-based interventions
Reed et al. conducted a quasi-experimental crossover study to evaluate an experiential learning
curriculum for high school agriculture students.30 Twenty-one high schools in Kentucky, Iowa,
and Mississippi were randomly assigned to two intervention groups and one control group; the
intervention groups differed in the order in which they received components of the curriculum.
Immediately after the intervention, the treatment groups showed significantly greater gains in
safety attitude and behaviour compared to the control group as measured by the Farm Safety
Attitude instrument, as well as higher scores on the Stages of Change instrument. There were no
differences between the two treatment groups. The study was of good methodological quality
(QI=20), however the authors noted two limitations: the control group was older than the
treatment group and the intervention was not tested under regular classroom conditions.
Page and Fragar studied the efficacy of a resource that involved both verbal and nonverbal
strategies to develop risk assessment skills in primary school students.31 Seventy-nine children
from three schools in a small town were assigned to three groups. The results showed that, at 1,
14, and 28 days post-intervention, the control group recalled fewer safety items and made fewer
comparisons with their own farm experiences. The authors concluded that using both visual and
verbal stimuli to teach farm safety knowledge is more effective than verbal approaches alone.
The study was of moderate methodological quality (QI=18).
Liller et al. used a “staggered pretest-posttest” design to evaluate the effectiveness of a 45-minute
safety lesson for fifth graders.32 The lessons involved visuals and props as well as active student
participation. Fifteen schools (n=1,742 students) in Hillsborough County, Florida were studied,
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however only five schools (n=480) received both the pre-test and post-test and the tests were
unmatched. Post-tests were conducted one week after the lesson. The mean pre- and post-test
scores were significantly different. While the authors concluded that the intervention was
effective in improving farm safety knowledge, they acknowledged several important limitations.
These included use of a non-randomized design, the inability to match pre- and post-tests, the fact
that the testing instrument was not comprehensive, an inability to assess compliance with the
intervention, the fact that there was no information on knowledge retention or whether knowledge
changed behaviour, and that generalizability was limited. The methodological quality of the
study was good (IQ=19).
Cole and colleagues evaluated a training program involving a simulated story and decision
algorithm to teach adolescents about safety from both moral and economic perspectives.33
Students were assigned to one of three groups: a CD-ROM multi-media presentation of the
scenario, a print-version of the intervention, or no intervention. The percentage of youth
answering correctly on the Farm Safety and Economics attitudes and knowledge test was
significantly higher in the two intervention arms compared to the control group. The
methodological quality was good (IQ=19).
The TASK (Teaching Agricultural Safety to Kids) program involved high school students
presenting agricultural health and safety information to elementary school children.34 An
evaluation of the program’s impact on knowledge acquisition was conducted among 2,919
students in 13 different classrooms between 1998-2000. Initially, outcomes were measured using
quizzes designed to cover the content of each instructional unit. The researchers found no
difference between pre- and post-test groups. Subsequently, the researchers designed a different
testing instrument with open-ended questions. Percentages of students scoring correctly were
measured for 2,859 students in 2001; the scores ranged from 78-91% among the experimental
group (n=1168) and 58-83% among the control group (n=1,691). The researchers concluded that
the experimental group was gaining knowledge specific to the intervention.
We identified two abstracts that described evaluations of school-based interventions. The first
evaluated a multi-faceted intervention that guides leaders in planning, presenting, and evaluating
activities designed to increase youth awareness of farm safety and health hazards (Missouri
Youth Safety and Health Resource Notebook).35 In an evaluation of the school-based
programming, results showed net gains in knowledge for all topics among a sample of more than
1,300 people. The second study evaluated a one-day, multi-disciplinary, instructional program
designed for fifth grade students (Kids Safety Scenes).36 Pre-post test evaluations for two years
of the program generally showed increases in knowledge. The studies were not evaluated for
their methodological quality as there was limited information available in the abstract.

Community-based interventions
The community-based interventions varied widely in their method of delivery and the type of
injury targeted. The interventions included theater (n=1),37 camps (n=2),38;40 tractor safety
(n=4),39;41-43 and multi-faceted interventions (n=2)44;45. Although some of the tractor safety
programs were administered in the school setting, we included them in this section because they
were also administered and/or evaluated in the broader community setting.
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Theater
Elkind et al. reported on a pre-post study to evaluate the effect of theater on farm health and
safety knowledge.37 The intervention consisted of 4 one-act plays performed by a community
players’ group to Hispanic farm workers and their families in a 3-county region of Eastern
Washington. Numbers of people viewing each play varied. The viewers were asked questions
designed to measure information gained directly from the plays: 13 of the 17 questions showed a
statistically significant increase in knowledge and there was an overall mean positive change in
knowledge. The authors noted several limitations: it was not possible to evaluate the potential
placebo effect, the impact of repeated testing, or an interaction between the two; the sample was
self-selected; and, the data were self-reported. In addition to these stated limitations, the study
was methodologically weak as measured by the quality index (12).
Camps
In 1999, Hughes and Hartley published results from a pre-post study that evaluated the impact of
a three to four day farm safety camp on immediate and long-term farm safety knowledge.38 The
study population included 8-13 year olds from 61 of Georgia’s 159 counties. Analyses were
based on 417 pre-tests and 380 post-tests, including 253 matched sets. For immediate farm safety
knowledge, the range of mean post-test scores was higher than mean pre-test scores. Long-term
impact of farm safety knowledge was significantly higher for only one of the three years studied.
The authors provided anecdotal evidence that campers disseminated farm safety information to
their families and communities. The authors provided weak evidence (based on 12% response
rate) that the intervention resulted in improved safety behaviours. The study was of moderate
methodological quality (QI=17), however the authors did not state any limitations.
In a pre-post test design, Schmeising and Buchan evaluated the impact of a one-day camp on
children’s farm safety knowledge.40 One hundred and sixty children from grades 4-6 attended the
camp; 92 matched pre and post-tests were obtained (58%). Following the camp, students were
able to list one more hazard and demonstrated increase knowledge about all but one activity area.
The authors acknowledged the limited generalizability due to low response rate; the overall
methodological quality was good (QI=19).
Tractor training
Lehtola conducted a comparative evaluation of the Tractor Risk Abatement and Control program
(FARM-TRAC) in reducing tractor-related injuries over the first two years of the program.41 The
incidence of tractor fatalities showed a larger decrease in the intervention group, however no tests
of statistical significance were reported. The sale of ROPS was higher in the intervention group.
Several study limitations were noted: (a) the study did not assess whether sales of ROPS
included seat belts and whether seat belts were in use in the fatalities; (b) it was difficult to make
definitive conclusions about effect of intervention because the number of fatality events was low
and the study period short; and, (c) numbers of tractors in use is a less accurate assessment of
exposure of farmers to risk for rollovers.47 Overall, the study obtained a moderate quality rating
(15).
In 1994, Schuler et al. reported on a pre-post study to determine whether tractor certification
programs in Wisconsin changed youth behaviour, as measured through self-reported tractor workrelated activities one year following training.42 Approximately 750 youth attending tractor
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certification training were eligible for study; response rates for pre- and post-training surveys
were approximately 40 and 68%, respectively. Although no tests of statistical significance were
conducted, the authors found that youth participants showed little improvement in tractor-related
safety behaviours. The study had substantial methodological weaknesses (quality index=11).
More recently, Carrabba et al. reported on a cohort study to determine the effectiveness of the
Indiana 4-H Tractor Program at developing safe tractor operating behaviours and attitudes.39 The
study population included 212 students, aged 14-19 years. The intervention group demonstrated
significantly safer tractor operation, however the authors noted few significant differences
between the groups in basic attitudes toward tractor safety. Participants in the intervention group
demonstrated greater levels of confidence in operating tractors. The study was of moderate
methodological quality (QI=13); the authors commented on limited generalizability of study
findings, possible bias arising from the participants knowing that they were being assessed, some
self-reported data, and inability to control for extraneous variables.
Heaney used a quasi-experimental design to assess the effectiveness of the Ohio Tractor and
Machinery Certification program.43 Youth who participated in the tractor certification program
were compared to youth who operated tractors but did not participate; a total of 384 youth (13-16
years of age) were studied. No numerical results were presented, however the authors report that
the intervention group showed a greater increase in self-reported safety behaviour, scores on
safety knowledge test, belief in potential severity of tractor-related injury, self-efficacy for safety
behaviour, and belief in the benefits of performing behaviours. Information was presented in
abstract form, which did not allow for assessment of methodological quality.
Other community initiatives
Lee et al. conducted a RCT to evaluate the effect of the Partners for a Safer Community
initiative.44 One hundred and ten FFA chapters in 10 rural states were randomly assigned to one
of three groups: enhanced intervention versus standard intervention versus control. Of 8,068
students, 5,926 completed post-intervention questionnaires and of these 3,081 were matched. The
investigators found minimal differences between the experimental and control groups and
concluded that the Partners for a Safer Community initiative had a limited impact. Information
was presented in abstract form; no quality assessment was performed.
Landsittel et al. conducted a trial to investigate the effect of several safety interventions in
reducing farm hazards over time: (a) farmers conducted two self-audits approximately six
months apart and returned them to the county agent for scoring and direction; (b) educational
programs and activities directed towards youth; and, (c) community level action to promote farm
safety such as hazard reduction cost-share program, youth farm safety day camp, distribution of
fact sheets and other literature.45 Two hundred and fifty-six farms from six counties in Central
Pennsylvania were assigned to the different intervention and control groups. Overall, the selfaudit was shown to be the most effective intervention, while the youth program had little impact.
Results were dependent on the initial hazard scores of the farms with the interventions showing
differential effects for low and high baseline hazard scores. The study was of moderate
methodological quality (QI=18).

Farm-based interventions
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Hawk and colleagues examined the effectiveness of a family-centered activity that involved
completing a walkabout of their farm using a booklet designed to identify farm hazards.46 Three
groups of farm families in Iowa were compared: an “interactive protocol” where participants
were responsible for actions; a “standard protocol” where group leaders were responsible; and a
control group that received no intervention. The authors found a significant change in behaviour
for all three groups but there was no significant difference between the groups. The authors
found that changes in behaviour were more related to demographic factors than the intervention.
The study was of good methodological quality (QI=20), however the authors acknowledged
limitations related to self-reported data and non-response bias thus limiting the generalizability of
the results.

Other research
We are aware of two additional evaluations that we were not able to include in this report. In
1995 a non-profit company in Australia launched an educational program called “Giddy Goanna”
in order to reduce farm injuries involving children and their families. The program is based on
positive learning principles and targets children aged 2 to 12 years. There are eight main
components including puzzle books, kid’s Club, costume, demonstration days, song, web page,
newsletter and other promotional material
(http://www.whs.qld.gov.au/conference/rural99/rural9909.pdf - accessed 25 July 2003). The
program has been evaluated with apparently positive results. We were unable to obtain a copy of
the evaluation to incorporate the details and results in this report. This information will be
included in a publication of this review.
The other study, conducted by Wilkinson and colleagues, evaluated the tractor certification
program in Wisconsin and was presented at the 1993 Summer Conference of the National
Institute for Farm Safety. We were unable to obtain the full presentation in order to include it in
this report. However, the study represents findings from the 1992 cohort that participated in the
tractor certification program and a subsequent study which has been included describes findings
for the 1993 cohort.42

Research in progress
We identified three ongoing studies that are evaluating prevention strategies. One study is
evaluating the effect of teaching teen farm workers about agricultural health and safety through
school-based ESL classes.48 The study is using a pre-post test quasi-experimental design to
assess the impact on knowledge and skills; a follow-up survey at four months will compare the
groups with respect to injury occurrence. The purpose of the second study is to develop,
implement, and evaluate curricula for adolescents that focus on hazard recognition and problemsolving skills.49 Pre- and post-tests will be used to measure the effect of the program among
schools assigned to either the intervention of control group. The third study will evaluate the
Work Safe Work Smart health and safety curriculum among 9th grade students in rural Minnesota
schools.50 A cluster-randomized, nested cohort design will be used to assess the program on
knowledge, attitudes, and beliefs regarding agricultural work-related safety behaviours.
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Chapter 5 Discussion
Findings
Synopsis of Overall Findings
Overall, there was a paucity of controlled studies that evaluated the effectiveness of interventions
aimed at the prevention of childhood farm injuries. Based on an exhaustive search of the
literature from 1980 onwards, we identified only 20 studies relevant to the review questions. All
relevant studies evaluated educational strategies for the prevention of pediatric farm injuries. We
did not identify any studies that evaluated the effectiveness of regulatory or engineering
approaches to farm injury control. This may reflect the receptiveness of the target group towards
different approaches to intervention.

Evidence by question
Question 1: Effectiveness of NAGCAT
In retrospect, the state of the literature surrounding the efficacy and effectiveness of NAGCAT
was disappointing. There have been a number of funded studies that have evaluated the
effectiveness of NAGCAT in preventing childhood farm trauma, however there is little tangible
evidence yet from which we can make practical recommendations about whether NAGCAT is
likely to lower rates of injury or improve knowledge and attitudes surrounding agricultural
practices. The one completed study showed that the majority of farm fatalities and major traumas
experienced by children do not involve children engaged in farm work. Rather, they involve
children who are exposed to a farm work environment; in the majority of cases another individual
is involved in the work. This points to the need for interventions aimed at non-work situations
such as the care of young children who are exposed to the farm worksite, as well as evaluations of
the same. Further, there is a need for interventions aimed at non-work activities that are common
to farms. All of these require thoughtful development and evaluation.
Based on the study identified through this review, NAGCAT, when applied to children who were
working had reasonable coverage (>50%) of the jobs associated with the occurrence of injuries.25
NAGCAT does appear to be focused upon work that is common to farm children. Some
NAGCAT guidelines seem to be more applicable than others. The most applicable are those that
involve work tasks common to farm children and work tasks that commonly lead to injury. The
latter include tractor operation; working with large animals; operation and maintenance of farm
machinery; and, working at heights.
Question 2: Effectiveness of NAGCAT dissemination strategies
The two studies that examined the effectiveness of dissemination strategies have consistently
found that there are simple things that can be done to improve the uptake of the NAGCAT
guidelines. One study showed that provision of the guidelines by themselves would lead to a
degree of uptake by motivated farm families.27 This study also showed that the provision of
information that outlined the scientific basis for the guidelines (e.g., fact sheets, education video
on child development principles) improved rates of uptake. However, the study showed that it
didn’t matter which form of additional information was used, and the authors recommended that
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the guidelines would best be disseminated in combination with a single form of augmented
information. Preliminary results from the second study suggest that the impact of the guidelines
on rates of injury will be enhanced if the dissemination method includes a personal visit to the
farm by a trained safety professional.26
Question 3: Effectiveness of other prevention strategies
We identified 17 studies relevant to this question of which seven were randomized or controlled
trials. There is a substantial lack of controlled studies including randomized controlled trials in
the general field of pediatric farm injury prevention.
The relevant studies varied immensely in terms of their method of delivery and target population.
Seven studies evaluated education programs administered within the school setting.30-36 These
studies consistently reported positive results in terms of short-term knowledge acquisition or
change in attitudes towards farm safety. We speculate that the success of these programs results
from the age of the target group. Other research has shown that younger children are easier to
influence. Among the school-based programs, studies showed that outcomes were enhanced with
active “hands-on” participation as opposed to passive activities.
Two studies evaluated the effectiveness of farm safety camps on knowledge acquisition of camp
participants.38;40 Both studies showed improved short-term safety knowledge, and one study
showed some evidence that knowledge was maintained at one-year follow-up. Again, the success
of these programs may be the result of the ages of the study participants.
Four studies evaluated tractor safety programs.39;41-43 One study evaluated a community-wide
intervention and found that the number of fatalities decreased and the number of ROPS sales
increased over a two-year period.41 Three studies evaluated tractor-training programs. These
studies showed inconsistent results. One study found little difference in safety behaviours one
year after training,42 one study showed positive changes in safety behaviours but no change in
attitudes (which seems an odd finding and inconsistent with what we know about the progression
of developing change in behaviors),39 and one study reported a positive change but did not
present data to substantiate the findings43.
The remaining studies evaluated a variety of community-based or farm-based initiatives.44-46 The
studies found mixed results with respect to the youth interventions. One RCT evaluated a
program called Partners for a Safer Community and found no differences between the
intervention and control groups in terms of knowledge, attitudes, practices and leadership skills.
Landsittel et al. compared several interventions including self-audit, youth intervention,
community coalition, and control groups. The effectiveness of the interventions varied by the
baseline farm hazard scores. Overall the self-audit group showed the best results while the youth
intervention showed little change. The community coalition intervention showed positive results
among farms with low baseline hazard scores. Finally, Hawk et al. evaluated the Farm Safety
Walkabout and found that change in hazard scores among the two intervention groups were not
significantly different than those of the control group.
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Comment about the state of the literature
A. Quality Issues
Overall Quality. We screened upwards of 5,751 unique abstracts from 17 bibliographic databases
covering the medical, educational, engineering and agricultural sciences. The vast majority of
abstracts that were reviewed fell into one of several categories: descriptive studies of the
epidemiology of the injury problem; descriptions of injury control programs without any
evaluation that went beyond simple “process” evaluations; anecdotal reports of various
approaches to farm safety prevention; and, studies that had only a limited relevance to the
pediatric farm injury problem.
Practical Return on Research Dollars Invested. There has been a substantial injection of public
funds in recent years to address the childhood farm injury problem. Much of this has come from
a major national funding program in the US that has been administered by the National Institute
for Occupational Safety and Health. There is considerable work “in progress” that is evaluating
NAGCAT and other like initiatives to prevent injuries to children on farms. Given this
investment, the lack of new knowledge that has been forthcoming is striking. There is a great list
of these projects, some of which are chronicled in this review, but very few publications of high
caliber. This could reflect the fact that many of these projects are still in progress, but it could
also reflect the need for rigorous standards for the funding of such projects. The general lack of a
final product is disconcerting.
Publication bias. Publication bias is an important limitation of this body of literature. This bias
refers to the selective publication of positive (i.e. statistically significant) results. It is important
that research findings be disseminated irrespective of the direction of any findings. The
dissemination of only positive results has implications for decision-makers, researchers, and
program planners. We have an ethical and scientific responsibility to share research findings
such that subsequent programs, research, and policies can build on past experiences whether these
are positive or negative.
Journal Quality. Only eight of the relevant studies were published in peer-reviewed journals and
one was published in a book. Five were identified as abstracts, three as presentations, and three
as internal reports. Communications with the authors indicated that one of the presentations and
one of the reports are currently being prepared for submission to peer-reviewed journals. The
eight studies that were published in peer-reviewed journals were published in journals with low to
medium impact factors. This is another indication of the methodological quality of studies in this
area. There may be reason to believe that this pattern in changing. For instance, we searched
from the year 1980 onwards and found nothing of relevance until the 1990s. This may indicate
that the field is progressing in terms of the types of research being conducted (program
evaluations) and publication of studies. The studies that were published in peer-reviewed
journals were all published from 1999 onwards.
Study Type and Quality. Of the 20 studies relevant to the review, four studies were randomized
controlled trials, five were controlled trials, and the others employed quasi-experimental or
observational methods. The lack of RCTs and community-based trials in this field is problematic
as these study designs represent the “gold standard” of evidence for the effectiveness of
interventions.
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Irrespective of study type, there is a lack of methodological rigour among most published studies
in this literature. There is clearly a need for better evaluative work, both quantitative and
qualitative. Recurrent weaknesses were related to issues of confounding, statistical power, and
generalizability. Few observational studies adequately controlled for potential confounders,
reducing our confidence that the results are reflective of the intervention(s) in question. Few
studies reported a calculation for sample size or statistical power. Without this we were unable to
determine whether the studies were large enough to detect important effects. Findings indicative
of a positive intervention effect may have been missed. The external validity (generalizability) of
studies was also generally poor, as the populations under study were not always representative of
all farm children. This makes the application of such results towards the planning of injury
control interventions quite difficult.
Outcomes under study. The majority of studies evaluated short-term “process” outcomes (e.g.,
knowledge acquisition, change in attitudes or behaviour). Few studies evaluated the impact of
interventions with respect to the occurrence of injury. The timing of outcome assessment was
also less than optimal. Outcomes were typically measured immediately or shortly after the
intervention was delivered. Few studies had sufficient follow-up to evaluate long-term impact of
these initiatives. Most studies with longer-term follow-up were limited by other methodological
weaknesses.
B. Content of Existing Research
Lack of focus on priority injury patterns. The evaluative studies that exist do not appear to reflect
injury prevention priorities observed among farm children. For example, approximately one-half
of the fatal farm injuries experienced by Canadian children are among those aged 0-6 years (the
toddler and pre-school years). No studies were explicitly aimed at this age group. Further, the
existing programs generally are not focused upon leading patterns of injury. The latter include
various types of runovers, animal trauma, falls from heights, and machinery entanglements.
Behavioural vs. structural interventions. Few of the studies evaluated structural changes that can
be introduced to farms in order to make them safer for all people, including children. Most
directly addressed training and behaviour of the affected groups of children. Common structural
hazards include tractors without ROPS and seatbelts, machinery without appropriate
guarding/shut-off devices, fall hazards in haylofts and the optimal design of animal containment
systems.
Target groups and content. Existing studies have evaluated programs that are delivered,
generally, to potential victims of injury (e.g., school children, teens, young workers). Very few of
the evaluated programs were directed at the responsible authority on farms (i.e., farm owneroperators) who control the worksite and the engagement of children in that worksite. It is
difficult to imagine that changes will occur on farms unless that responsible authority is fully
engaged in the decision process.
Other important oversights. There were no studies that evaluated the efficacy of programs aimed
at providing childcare for farm children, especially during peak work seasons. Such programs
exist but have not been rigorously evaluated. There were no studies of incentive programs to
improve safety training and/or the safety of the farm worksite.
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Opposition to best practices
Resistance to safety regulations. At the root of the pediatric farm injury issue is the fact that the
agricultural industry and much of the farm population are resistant to the imposition of
occupational health and safety regulations. We need to understand more about the reasons for
this situation. Dramatic changes in injury occurrence in other industries have come with the
introduction of health and safety standards. We need to understand more about how to invoke
widespread changes in the attitudes of farmers towards the value of regulations in their
workplace. Controlled studies that evaluate interventions to affect such change, both individually
and culturally, will be important in putting effective agricultural injury control strategies in place.
There is evidence that the farm safety community is beginning to think about interventions that
go beyond educational programs delivered to children. Some recent literature has addressed the
lack of efficacy of educational interventions and the need for other approaches (i.e., regulatory) to
be revisited.51 This has also been reflected in messages coming from groups such as the
American Academy of Pediatrics.52

Limitations of this review
Coverage of literature. We performed an exhaustive and comprehensive review that included
searching electronic databases, websites, and conference proceedings. We also checked reference
lists of relevant studies and contacted authors and experts in the field. If a relevant study was not
identified, it was because much of the existing research is not currently published in the peerreviewed literature. Our sense is that we have a good capture of relevant research from within
North America, but we may have missed unpublished work from other areas (e.g., Australia, New
Zealand, Scandinavia) where we know there are active research programs in agricultural injury.
Scientific rigour of included studies. We have relied on sources for information that were not
peer-reviewed because much of the work in this field remains unpublished. We recognize that
some of these sources are of lower scientific rigour. The information presented in this review is
based on the best available information we could obtain.
Inadvertent exclusions. Our scope was limited to studies that evaluated programs targeted to
children or that would have direct impact on children. We specifically excluded studies directed
towards farm owners/operators or farm workers that were not of direct relevance to children. In
doing so, we may have inadvertently excluded studies that evaluated programs that were targeted
at general hazards of the farm environment or farm worksite. The latter may have had an indirect
effect of making the farm environment safer for children.
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Chapter 6 Conclusions and Recommendations
What do we know from the existing literature?
The pediatric farm injury problem. Injury is an important cause of death and disability for
children who live on Canadian farms. These children are at higher risk for serious injury than
other children in Canada. There are also recurrent patterns of serious injury among populations
of farm children. These arise from a diversity of hazards of the farm work environment, and the
fact that young children are brought into the agricultural worksite during the course of farm work.
The farm injury prevention literature is in its infancy. The literature surrounding the prevention
of pediatric farm injuries is characterized by descriptive studies, studies of risk factors, program
descriptions, and process evaluations. There are few randomized controlled trials, and a modest
number of controlled studies of high quality. Most of the existing literature is either unpublished
or appears in peer-review journals of modest rank. There is little evidence available from this
literature that is helpful in making decisions about what programs to implement to optimally
prevent the occurrence of pediatric farm injuries. Most studies of better quality have been
published since 1999. There are a significant number of studies in progress that may soon lead to
peer-reviewed publications.
Most prevention programs are not focused upon leading pediatric injury problems. Fatality and
hospitalized injury data suggest that toddlers and preschoolers are at high risk for traumatic injury
from runovers and drownings. No evaluations were identified that focused specifically on these
injury patterns. Similarly, leading external causes of injury included machinery entanglement,
falls from heights, tractor rollovers, and animal trauma. None of these injury patterns was the
focus of existing research initiatives.
Evaluated prevention strategies focus solely upon education. All relevant studies evaluated
educational strategies for the prevention of pediatric farm injuries. We did not identify any
studies that evaluated the effectiveness of regulatory or engineering approaches to farm injury
control. This may reflect the receptiveness of the target group towards different approaches to
intervention.
NAGCAT. The NAGCAT guidelines are a new prevention resource, and studies aimed at the
evaluation of the guidelines and their effective dissemination are few in number. Studies that
have examined NAGCAT suggest that dissemination efforts will improve when distribution of the
guidelines is accompanied by a visit to the farm by a safety specialist, or if information about
child development principles is supplied in conjunction with the guidelines. The leading external
causes of pediatric farm injury are well covered by selected groups of NAGCAT guidelines:
“tractor fundamentals”, “animal care”, and “implement operations”. Other common injury
patterns (falls from haylofts/heights, injuries among toddlers and preschoolers) are not well
covered by existing guidelines.
Other Existing Programs. In general, the school-based programs that were evaluated appeared to
be effective in increasing short-term knowledge acquisition. No school-based studies focused
upon injury outcomes. Knowledge outcomes that were evaluated appeared to be enhanced with
active, hands-on participation as opposed to passive activities. Safety day camps showed positive
results in terms of knowledge acquisition among enrolled children. Tractor training programs
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produced inconsistent results. Multi-faceted, community-based interventions generally had poor
results.
Important oversights
Studies of Regulations. Regulated workplace safety measures have worked well in other
industrial settings. This is true whether these regulations are aimed at the safety of the work
environment itself, or at the occupational workforce and their behaviour. There were no studies
identified of regulatory approaches to the prevention of pediatric farm injuries. Further, there
were no studies that examined methods to persuade farmers to adopt voluntary or even legislated
regulations for pediatric farm safety.
Toddlers and Preschoolers. There were no studies identified that examined programs (e.g.,
enhanced daycare, “child-free zones”, safe play areas) that aim to keep young children from
coming into contact with farm worksite hazards. There were no studies of programs identified
that examined the issue of supervision of children, be they toddlers or young workers in the
agricultural setting. These are all significant oversights.

Recommendations
With respect to practice, we recommend the following course of action. These reflections are offered in
the spirit of general advice after an honest review of the literature in this field.
NAGCAT. Evidence surrounding the efficacy of the NAGCAT guidelines is weak but positive. The
guidelines appear to be accepted by members of the farm community. There appears to be substantial
uptake of the guidelines among those who receive them, especially if the distribution effort is
accompanied by additional information on child development principles. The efficacy of the guidelines in
actually preventing injury remains open to question. Any distribution campaign should proceed with
caution and be accompanied by an evaluation component. The campaign might also choose to distribute
those guidelines that are most consistent with the leading external causes of pediatric farm injury.
Aim rural safety programs at leading injury problems. Our review clearly identified an inconsistency
between the leading patterns of pediatric farm injury and the foci of existing intervention programs. With
respect to additional initiatives, we recommend that additional efforts be directed towards amelioration of
leading patterns of pediatric farm injury.
An obvious priority is fatal injuries to toddlers and preschool-aged children on farms.
Go beyond education. Educational initiatives are important but appear to be insufficient to eliminate
recurrent injury control problems. We recommend advocating for farm injury control initiatives that are
efficacious. These are most likely to go beyond education and involve some consideration of regulated
safety standards.
Target the responsible authority. Most of the existing programs that were identified here were targeted at
the children themselves, and not the responsible authority on farms. Children on farms may be informed,
educated, and aware but have absolutely no control over the situations in which they are placed. There is
need to develop and evaluate targeted prevention initiatives that are aimed at the responsible authorities.
These are generally the farm owner-operators.
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Insist upon high standards of evidence for your programs. Recognition of the need for evidence in
support of its programs is essential. When it comes time to actually delivering this rural safety program,
seek the best methodological advice that is available in designing the program and an associated
evaluative component.
Advocate for better evaluative research. The global research community in the biomedical sciences has
moved towards the use of evidence from randomized controlled trials, and systematic reviews of the
same, in making decisions about the efficacy of prevention initiatives. We have shown that there are very
few RCTs in the pediatric farm injury literature. This must change in order for the field to progress. We
recommend that, where possible, advocating for high quality evaluative research that includes controlled
studies and especially randomized controlled trials of proposed interventions.
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Appendix I: Tables
Completed Research
Table 1. Question 1
Author /
Year /
Country
Marlenga et
al.
2002
US
(abstract)

Primary Objective

Methods

Intervention

To systematically
apply NAGCAT to
case descriptions of
children’s fatal and
non-fatal farm
injuries to
determine whether
their application
would have
prevented injury
occurrence.

Design: case series
Study population: 382 cases of
pediatric farm injury (children aged
7+) from US and Canada for 19902000
Comparison groups: n/a
Study setting: n/a
Primary outcome (inferred):
prevention of work-related
pediatric farm injuries

NAGCAT (guidelines
developed to assist farm
parents in assigning
developmentally appropriate
and safe work to their children
aged 7-16 years)

Results
If NAGCAT had been applied, 50
(53.8%) work-related pediatric
farm injuries could have been
prevented.

Author’s Conclusions
Study ongoing; at completion,
authors will make
recommendations for new
guidelines not covered by
NAGCAT.
Quality not assessed (abstract).
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Table 2. Question 2
Author /
Year /
Country
Marlenga et
al.
2002
US
(published)

Gadomski
2003
US
(abstract)

Primary Objective

Methods

Intervention

To compare the
efficacy of the
standard
dissemination
strategy with an
enhanced, multiphased,
dissemination
approach in
influencing parents
to use/apply
NAGCAT when
assigning farm
work to their
children.

Design: RCT
Study population: parents
operating a farm (n=498) in
western US, midwestern US, or
Ontario and who participated in
making decisions about the work
responsibilities of ≥1 resident
and/or hired child aged 7-16
Comparison groups: Enhanced
dissemination strategy (n=248) vs
standard dissemination strategy
(mailed copies of guidelines from
NAGCAT Parent Resource,
personalized to the farm and
associated children with a signed
cover letter) (n=250)
Study setting: individual farms in
three North American agricultural
regions
Primary outcome: active parental
use of NAGCAT in the assignment
of work to farm children at 15
months post-intervention
Design: RCT
Study population: 845 farm
households in central New York
with child residents or employing
children
Comparison groups: comparison
group received a farm visit to
complete baseline survey only
Study setting: individual farms in
central New York
Primary outcome: injury incidence
density

Enhanced dissemination
activities included provision
of a video, personalized child
development information, and
supportive telephone calls,
copies of NAGCAT Parent
Resource specific to
commodity of participating
farm, letters to encourage use
with a toll-free telephone
number for questions.

Proportions of parents who were
actively using NAGCAT at 15
months:
Intervention group:
108/218 (49.5)
Comparison group:
83/224 (37.1)
Difference between groups 12.5%
(95% CI: 3.4, 21.7, p=0.002)

An enhanced dissemination
strategy appears to increase the
likelihood that farm parents will
use NAGCAT.

Intervention farms were
visited by an educator who
reviewed the NAGCAT
guidelines with them.

Injury incidence density:
Intervention group:
mean decrease from 7.71 to 5.9
/1000 FTE*
Comparison group:
7.16 to 6.90 /1000 FTE*
(difference not statistically
significant)

Active distribution of NAGCAT
guidelines to farms may decrease
overall childhood agricultural
injury. Results are based on partial
follow-up; study is ongoing.

To evaluate the
impact of active
dissemination of the
NAGCAT on the
incidence of
childhood
agricultural injury.

Results

Author’s Conclusions

Quality index: 29

Quality not assessed (abstract).

*40 hour fulltime equivalents
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Table 3. Question 3
Author /
Year /
Country
Reed et al.
2001
US
(published)

Page and
Fragar
2001
Australia
(published)

Primary
Objective

Methods

Intervention

To develop and
test a farm health
and injury
prevention
educational
intervention for
high school
agriculture
students

Design: quasi-experimental
crossover (schools randomized to
study groups)
Study population: 790 high
school agriculture students in 21
high schools in Kentucky, Iowa,
and Mississippi
Comparison groups: one
treatment group received
narrative prior to the physical
simulations; other treatment
group received physical then
narrative simulations; comparison
group received no intervention
Study setting: high schools
Primary outcomes: attitudes
toward safe work behaviours;
stages of change
Design: controlled trial
Study population: 79 primary
school students from the three
schools in a small town
Comparison groups: study had 2
intervention groups: in group 1
model farm present at post-tests;
in group 2 model farm not present
at post-tests; comparison group
participated in farm safety
discussions but farm model not
used
Study setting: primary schools
Primary outcome: number of
farm hazards recalled at 1, 14 and
28 days post-intervention

Agriculture Disability
Awareness and Risk Education
(AgDARE): an experiential
learning curriculum for high
school agriculture classes
involving narrative simulations
based on farm work stories and
simulations of farm work while
students pretended to have a
disability. Curriculum focuses
on the prevention of
amputations, spinal cord
injuries, hypersensitivity
pneumonitis, and noise induced
hearing loss.

Attitude – least squares mean
(SE):
Intervention groups:
32.1 (0.3)
Control group:
31.3 (0.2)
p<0.001

‘Spot the Hazard' consisted of a
model farm in which a range of
farm toys display a number of
common farm hazards; within
groups, children look at the
model and discuss the hazards
they see. The intervention
targeted various farm hazards:
chemical drums near dam;
riding in crane attached to barn;
overhead power lines; tractors
without ROPS; animal
handling; unguarded
machinery; improper jacking;
using portable ladder to climb
silo. Intervention designed to
be used within rural field day
settings.

Number of items recalled from
farm model - mean (SD):
Intervention group 1:
day 1: 9.63 (1.30)
day 14: 9.26 (1.33)
day 28: 9.26 (1.10)
Intervention group 2:
day 1: 6.00 (1.52)
day 14: 5.33 (1.07)
day 28: 5.56 (1.48)
Control group:
day 1: 2.05 (1.13)
day 14: 1.95 (0.95)
day 28: 1.59 (1.10)

To establish the
efficacy of a
resource that aims
to develop
rudimentary risk
assessment skills
in children
through an
observational
learning task
employing a
combination of
verbal and
nonverbal
strategies.

Results

Author’s Conclusions
Students in AgDARE demonstrated
significant gains in safety attitude and
behavior. AgDARE fits nicely into
existing curriculum, time constraints,
and budget.
Quality index: 20

Stages of change – least squares
mean (SE):
Intervention groups:
31.1 (0.6)
Control group:
21.4 (0.5)
p<0.001

Models that employ both visual and
verbal stimuli in imparting farm
safety knowledge to children are
more effective than purely verbal
approaches.
Quality index: 18

32

Liller et al.
2002
US
(published)

Cole et al.
(report)
(project
description in
Britt et al.
199953)

To develop and
evaluate the Kids
Count farm safety
lesson for fifth
graders.

To compare KDD
print version,
KDD multi-media
version, and notreatment control
group when
administered to
youths.

Design: pretest-posttest
Study population: 1742 students
from 15 elementary schools in
leading rural and farming areas of
Hillsborough County, Florida
Comparison groups: students
received intervention and pre-post
measurements made (480 students
measured pre-test, 1262 students
measured post-test)
Study setting: elementary schools
in Hillsborough County, Florida
Primary outcome: knowledge
acquisition

Design: controlled trial
Study population: 287 junior and
senior level youths enrolled in
secondary school programs in
two rural Kentucky counties
Comparison groups: two
intervention groups (one received
print version, one received multimedia version); control group
received regular instruction
Study setting: high schools
Primary outcomes (inferred):
attitudes and knowledge

45-minute lesson to instruct
how farm-related injuries can
be prevented and to be able to
compare farm-related
behaviours that are safe with
those that are risky or harmful;
lesson based on major concepts
in NAGCAT; student
involvement during lesson was
key, as well as use of visuals
and props; pre and post-lesson
materials helped reinforce
concepts. Following topics
were covered: safety around
machines, animals, and water;
diseases and hygiene issues; sun
exposure and weather
conditions; pesticides;
appropriate picking and lifting
techniques; and related
protective gear.
Kayle's Difficult Decision
(KDD) is a simulation exercise
to train individuals to recognize
economic benefits associated
with prevention of costly injury.
The intervention's purpose was
to increase safety-related
attitudes and behaviors which in
turn will contribute to the longterm economic viability of a
farm family.

Knowledge acquisition – mean
test score (SD):
Pre-test:
6.04 (0.48)
Post-test:
8.13 (0.34)
p<0.001

Farm safety knowledge improved.
The curriculum was effective in
reaching both migrant and nonmigrant children. This may be one of
the only elementary school farm
safety lessons that used the North
American Guidelines for Children's
Agricultural Tasks as a major
curriculum component.
Quality index: 19

Percentage of children answering
correctly on the Farm Safety and
Economics attitude and
knowledge test – mean (SD):
Control: 76.0 (8.5)
Paper version: 82.9 (9.7)
CD-ROM version: 85.3 (6.6)
P<0.0001

The intervention resulted in improved
knowledge of the relationship
between farm safety and economics.
There was no difference between the
print version and the multi-media
version of the intervention.
Quality index: 19
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TASK
2000
US
(website)

Hansen and
Baker
1994
(abstract)

To assess the
impact of TASK
presentations on
the agricultural
knowledge and
comprehension of
younger
elementary age
students.

The objective of
the intervention is
to increase youth
awareness of
safety and health
hazards
asssociated with
farm, home and
recreational
activities, and
ultimately to
reduce injuries.

Design: quasi-experimental
separate-sample pretest-posttest
control group
Study population: 2919 students
in 13 different classrooms
between 1998-2000
Comparison groups: intervention
group received TASK training;
control group received no training
Study setting: school
Outcomes: knowledges

Design: pre-post
Study population: >1300 people
Comparison groups: pre and
post-tests
Study setting: six rural schools
and one urban community in
Missouri
Outcomes: knowledge of farm
safety and health hazards

TASK is a youth teaching youth
model; high school FFA chapter
members are trained in
agricultural safety and health
topics; they then present to
elementary school children in
the school setting. Units
include heavy farm equipment,
mechanical factors, lawn
mower safety, human factors,
handling emergencies, hand and
power tools, safety around
animals, signs and symbols,
storage facilities, rural
recreation, chemical and
pesticide safety, personal
protective equipment,
babysitting safety, violence
prevention, alcohol safety,
pedestrian safety, burn
prevention, firearm safety,
water safety, bicycle safety, and
pickup truck safety.
Multi-faceted programs
designed to increase awareness
of safety and health hazards
associated with farm, home and
recreational activities.
Activities can include day
camps, in-school workshops,
health fairs, etc. Topics may
include fire, electrical,
tractor/PTO, grain suffocation,
large animal, small animal,
home chemicals, agricultural
chemicals, lawn and garden,
ATV, bicycle, water, and first
on the scene. School
programming component was
evaluated.

Quiz scores:
No difference between pre- and
post-test groups.
Percent correct scores on openended questions:
Experimental group: 78-91%
Control group: 58-83%

No difference was found on quiz
scores. Researchers comment that
lack of significance could be due to
no difference in knowledge or
questions were not discriminating
enough or questions cued the students
to correct responses. Researchers
developed an alternate test with openended questions. Data indicated that
those in the intervention group were
acquiring knowledge specific to the
TASK presentations.
Quality not assessed (website).

80% net gain in knowledge

Knowledge gains were seen in all
topic areas. In general, greater gains
were seen where hands-on activities
or role playing were used.
Quality not assessed (abstract).
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Fleming and
Rinehart
1994
(abstract)

Not stated.

Elkind et al.
2002
US
(published)

To determine
whether
appropriate farm
health and safety
knowledge
increases through
theater.

Hughes and
Hartley
1999
US
(published)

To evaluate how
camp attendance
impacted farm
safety knowledge.

Design: pre-test/post-test
Study population: Delaware
county fifth graders from 3 school
districts
Comparison groups: pre-post
tests
Study setting: primary schools
Outcomes: farm safety
knowledge
Design: pre-post
Study population: Hispanic farm
workers and their families in the
three-county region of Eastern
Washington (number of
spectators varied by play)
Comparison groups: spectators
were evaluated pre- and postintervention
Study setting: Eastern
Washington farms
Primary outcome: knowledge
change
Design: pre-post
Study population: 8-13 year olds
from 61 of Georgia's 159 counties
Comparison groups: 417 pretests
and 380 posttests, including 253
marches sets
Study setting: residential camp at
an agricultural college in Tifton,
GA
Primary outcome: immediate
farm safety knowledge

Kids Safety Scene is an all-day
instructional program provided
for Delaware county fifth
graders; multi-disciplinary with
presenters representing
community agencies; eleven
educational presentations with 5
focused on first aid and six on
farm injury prevention.
Four one-act Spanish plays
performed by a community
players' group. The four plays
dealt with: TB awareness and
alcohol education; pesticide
safety; pregnancy/prenatal
concerns and drowning
prevention; proper bending,
lifting and ladder safety.

Georgia Healthy Farmers Farm
Safety Camp: core courses
addressed most common farm
injury hazards and associated
health risks, elective courses
taught on year-by-year basis.
Topics included ATV safety,
combine and harvesting
equipment, first-on-the-scene,
pesticide safety, sun sense,
water safety, first aid, CPR.

1993 post-tests showed increases
in knowledge gained at each
station except station on gun
safety; 1994 results showed
“measurable learning”

No specific conclusions made.

13 of 17 questions designed to
measure information gained
directly from the plays showed a
significant degree of positive
knowledge change (p<=0.10);
mean positive change in
knowledge was 13.6% (range 444%) for whole sample on all
questions

Appropriate farm health and safety
knowledge increases as a result of
attendance at a one-act Spanish play
enacted by a community players'
group.

Immediate farm safety knowledge
– range of mean scores:
Pre-test:
61.1-84.6
Post-test:
73.5-89.4
p≤0.001 (for all tests for 4 of 5
years studied; for matched tests,
results significant for 3 of five
years)
Long-term impact on farm safety
knowledge:
Pre-test scores for previous
attendees:
69.4-83.0
Pre-test scores for first-time
attendees:
58.7-85.1
(significant only for one of three
years at p≤0.05)

Respondents who had attended camp
the year before had a higher level of
farm safety knowledge entering their
second year of camp than did
respondents who had not attended
camp previously.

Quality not assessed (abstract).

Quality index: 12

Quality index: 17
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Schmeising
and Buchan
1991
US
(internal
report)

To provide
feedback on the
day camp as a
model for the
delivery of
knowledge on
farm safety to
children.

Design: pre-post
Study population: 160 children
from 4th, 5th, and 6th grades
Comparison groups: 92 matched
pre- and post-tests (58%)
Study setting: day camp held in
university setting
Outcomes: farm safety
knowledge

Lehtola
1993
US
(conference
proceedings)

To reduce tractor
related fatalities
and injuries

Design: prospective cohort
Study population: farmers in 4
counties in Iowa
Comparison groups: 2 counties
received intervention; 2 counties
received nothing
Study setting: community
Primary outcomes: tractor
fatalities, ROPS sales

Schuler et al.
1994
US
(conference
proceedings)

To determine if
certification
programs in
Wisconsin have
changed the
behavior of youth.

Design: pre-post
Study population: approximately
750 youth attending tractor
certification training (average age
13.8 years, 5% female)
Comparison groups: 301 pretraining surveys returned;
response rate for post-training
surveys was 68%
Study setting: tractor and
machinery certification programs
in Wisconsin
Primary outcome (inferred):
tractor work-related activities

Kid's Farm Safety Day Camp:
one-day camp designed to
increase students' knowledge of
farm safety. Activities and
topics included model tractor
rollover demonstration, grain
cart entrapment demonstration,
tractor PTO entanglement
demonstration, first aid, ATV
safety demonstration, chemical
safety/protective equipment
demonstration, farm safety for
kids video and handouts, farm
accident rescue, horse safety.
FARM-TRAC (Tractor Risk
Abatement and Control)
program included a variety of
educational activities for
farmers and school children
(e.g., farm safety day, tractor
operator training course,
displays, etc.).

Hazardous Occupations Order
for Agriculture was designed to
reduce injury and illness rates
on the farm by providing
training and tractor machinery
certification for youth.

Hazard identification:
students listed an average of one
more hazard post-test
Farm safety knowledge:
in each activity area (except one)
students showed increased
knowledge about the hazard
(increase ranged from 58-77%)

The day camp should be considered a
successful and innovative effort.

Tractor fatalities:
Intervention group:
Decrease by 12.4
fatalities/100,000 tractors
Comparison group:
Decrease by 4.4 fatalities/100,000
tractors
ROPS sales:
Intervention group:
1/374 tractors
Comparison group:
1/1341 tractors
Operated tractor during preceding
year:
Pre-test: 103.0 hours
Post-test: 144.9 hours
Rode as extra-rider during
preceding year:
Pre-test: 46.1 hours
Post-test: 20.9 hours
Operated ROPS-equipped tractor:
Pre-test: 63.3 hours
Post-test: 73.4 hours
Wore seatbelt on ROPS tractor:
Pre-test: 25.9 hours
Post-test: 24.4 hours

Results from the first 2 years of the
project showed a positive effect.

Quality index: 19

Quality index: 15

The youth participating in the county
and local programs demonstrated very
little improvement in behavior
resulting from the training.
Quality index: 11
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Carrabba et
al.
2000
US
(published)

Heaney
2001
US
(abstract)

To determine the
effectiveness of
the Indiana 4-H
Tractor Program
at instilling safe
tractor operating
behaviors and
attitudes.

To assess the
effectiveness of
the Ohio Tractor
and Machinery
Certification
Program.

Design: cohort
Study population: senior division
4-H Tractor Program members
(n=104) and students enrolled in
high school agricultural education
programs who had not
participated in the 4-H program
but who reported regular
operation of tractors (n=108); all
participants were between 14-19
years
Comparison groups: comparison
group received nothing
Study setting: tractor-driving
event
Primary outcome: operating
behaviours
Design: quasi-experimental (preand post-test evaluations)
Study population: 384 youth, 13
to 16 years of age from counties
in Ohio offering the program
within a defined time period
Comparison groups: youth
participating in tractor
certification program compared to
youth who operate tractors but did
not participate in program
Study setting: 4-H programs and
schools
Outcomes: safety knowledge,
attitudes, and behaviours (primary
outcome not specified)

4-H Tractor Program is
designed to train youth in safe
operation of tractors and
machinery; participants attend
informal instructional meetings,
complete student manuals, and
demonstrate knowledge on
written test and skills through
optional operating contests.

Safe Tractor Operation:
Intervention group:
Score=600
Comparison group:
Score=1067
Difference “statistically
significant” but no values
reported.

4-H Tractor Program participants
generally know how to operate a
tractor safely and their skill level
exceeded, in almost all areas, the
level demonstrated by youth not in
the program.

Ohio Tractor and Machinery
Certification Program is a
training program for 14 and 15year-olds who operate tractors.
Program can be taught through
4-H programs and agriculture
education classes in public
schools.

Intervention group showed a
greater increase in:
-self-reported safety behaviour
-scores on safety knowledge test
-belief in potential severity of
tractor-related injury
-self-efficacy for safety
behaviours
-belief in benefits of performing
safe behaviours
(no numbers provided)

The tractor certification program is
having a positive effect, however the
magnitude of the effect is modest.

Quality index: 13

Quality not assessed (abstract).
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Lee et al.
2000
US
(abstract)

To assess the
impact of the
Partners for a
Safer Community
initiative on
students'
knowledge,
attitudes, practices
and leadership
skills, as well as
development of
community
partnerships

Landsittel et
al.
2001
US
(published)

To investigate
effect of
educational safety
interventions in
reducing farm
hazards over
time.

Design: RCT
Study population: 6,068 students
from 110 FFA chapters in 10
rural states
Comparison groups: enhanced
intervention (Partners for a Safer
Community plus mail/phone
contacts, additional resources,
financial incentive to motivate
safety training interactions
between FFA chapters and
community nurses) vs standard
intervention vs nothing
Study setting: not specified
Outcomes: knowledge, attitudes,
practices, and leadership skills
Design: controlled trial with prepost measurements
Study population: 6 counties from
Central Pennsylvania; for youth
intervention, subjects were 7-17
years of age from farm families
Comparison groups: self-audit
(73 farm operators) vs community
coalition (41 farms) vs youth
education (64 youth from 30
farms) vs control 1 (county agents
continued with regular safety
activities; 72 farms) vs control 2
(agricultural agent position with
responsibility for safety education
programming was vacant during
study period; 40 farms; postintervention measurements only)
Study setting: individual farming
operations in 6 counties in Central
Pennsylvania
Primary Outcome: percent
change in hazard score

Partners for a Safer Community
is aimed at promoting
agricultural safety and health
among youth through
education, community
development and youth
leadership at 4000 FFA
chapters across US.

There was minimal difference
between experimental and control
groups; no results provided.

Different interventions in each
group: self-audit intervention
(farmers conducted 2 self-audits
approx 6 months apart and
returned them to county agent
for scoring and direction);
youth education intervention
(variety of educational
programs and activities);
community coalition
intervention (community level
action to promote farm safety,
e.g., hazard reduction cost-share
program, youth farm safety day
camp, distribution of fact sheets
and other literature)

Percent change in hazard score:
Youth education: -3.5
Community coalition: -12.7
Self-audit: -21.5
Control group 1: -15.7

The Partners for a Safer Community
had limited impact.
Quality not assessed (abstract).

Percent change by initial hazard
conditions of the farms:
Low hazard at time 1:
Youth education: -0.32 (28.93)
Community coalition: -13.91
(21.22)
Self-audit: -13.77 (17.08)
Pre/post control: -6.67 (19.77)

Overall, self-audit was the most
effective intervention; the community
coalition and pre/post control group
also showed reductions. Youth
intervention showed little effect on
improving hazard conditions. The
effectiveness of interventions was
dependent on initial hazard conditions
of the farms; this highlights the need
to target specific interventions for
more or less hazardous farms.
Quality index: 18

High hazard at time 1:
Youth education: -5.73 (7.88)
Community coalition: -11.47
(16.94)
Self-audit: -30.60 (15.42)
Pre/post control: -18.50 (22.40)

38

Hawk et al.
1995
(book)

To test the
hypothesis that
direct
participation in
program
development and
implementation
increases
intervention
efficacy as
measured by
changes in safetyrelated behaviour.

Design: quasi-experimental, pretest/post-test
Study population: farm families
in Iowa
Comparison groups: intervention
group A received interactive
protocol (responsibility for action
given to participants),
intervention group B received
standard protocol (leaders and
professionals responsible for
action), control group (no
intervention)
Study setting: farm
Outcomes: short-term change in
safety behaviours

The Farm Safety Walkabout
was a family activity structured
by use of a booklet guiding
participants through a
"walkabout" of their farm in
which they identified and
discussed farm hazards and
safety practices.

Behaviour scores:
Intervention Group A:
pre-test: 11.96
post-test: 13.56
p=0.0009
Intervention Group B:
pre-test: 12.36
post-test: 14.06
p=0.0001
Control Group:
pre-test: 13.10
post-test: 15.34
p=0.0001

There were no significant differences
between the three groups. Regression
analyses showed that demographic
variables, more than group status,
contributed significantly to
differences in single behavioral
outcomes, when all three groups were
compared. Authors conclude that
there was no conclusive evidence that
the interactive method resulted in
greater behavior changes for
participants.
Quality index: 20
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Research in Progress
Table 4. Assessment of the effectiveness and application of NAGCAT
Author /
Year /
Country
Wright
(abstract)

Shutske
(abstract)

Affiliation

Start and End Dates

Objectives

Rationale

Study approach
Quantitative and qualitative approaches
will be used to examine parents’
attitudes toward NAGCAT, and parents’
practices and attitudes regarding the
employment, training, and supervision
of their children in farm tasks.
Quantitative and qualitative methods in
a non-experimental design to evaluate
the impact of adapting NAGCAT for
ethnic communities.

Eastern Washington
University, Cheney,
WA

9/30/2000-9/29/2001

To explore factors that might
explain the discrepancy between the
content of the guidelines and
parents’ practices concerning
assignment of tasks to children.

A better understanding of these
factors will assist in developing
strategies to enhance the uptake and
effectiveness of NAGCAT.

University of
Minnesota, St. Paul,
MN

9/30/2000-9/29/2001

Overall goals: to develop criteria to
evaluate the cultural appropriateness
and effectiveness of NAGCAT
when used with a cultural minority
group and to describe a process for
adapting future guidelines to the
needs of ethnic communities.

The project will assist farm safety
advocates in adapting NAGCAT, so
that they are appropriate to farm
families from ethnic communities in
the US.
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Table 5. Evaluation of other initiatives for preventing childhood agricultural injuries
Author /
Year /
Country
Baker
(abstract)

Parker
(abstract)
Parker
(abstract)

Affiliation

Start and End Dates

Primary Objective

University of
California, Berkeley,
CA

9/30/2000-9/29/2001

To evaluate the effect of teaching teen farm
workers about agricultural health and safety
through school-based ESL (English as a second
language) classes.

Minnesota
Department of
Health, Minneapolis,
MN
Minnesota
Department of
Health, Minneapolis,
MN

9//30/1997-9/29/2000

To develop, implement, and evaluate curricula
for adolescents that focus on work-related hazard
recognition and problem solving skills within
production agriculture.
To evaluate the Work Safe Work Smart health
and safety curriculum among 9th grade students
in rural Minnesota schools.

9/30/2000-9/29/2001

Study approach
Pre-post test quasi-experimental design to evaluate whether
exposure to school-based curriculum increases agricultural safety
and health knowledge and skills and whether community-based
educational activities in addition to the curriculum further improve
outcomes. Follow-up survey at 4 months will compare injury
experience between groups.
Five participating schools will be matched by size and assigned to
intervention (agriculture and safety curricula) or non-intervention
(no treatment) groups. Pre- and post-tests will be used to measure
the effect on student knowledge and behaviour.
Using cluster randomized, nested cohort design, a sample of rural
schools will be assigned to the intervention or control (standard
curriculum) group. Evaluations conducted prior to the intervention,
2 weeks and 6 months post-intervention will compare groups in
terms of changes in knowledge, attitudes, and beliefs regarding
agricultural/work-related safety behaviours.
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Appendix II: Detailed Quality Table

Maximum points

Internal
Internal
validity
validity
(bias) (confounding)
7
6

Reporting
11

External
validity
3

Power
2

Overall quality
index
29

11

3

7

6

2

29

10
9
8
10

1
1
3
2

6
6
6
5

3
2
2
2

0
0
0
0

20
18
19
19

5
8
8
5
7
6

0
1
2
1
2
1

5
6
6
4
4
6

2
2
3
1
2
0

0
0
0
0
0
0

12
17
19
11
15
13

8
9

1
1

6
6

3
2

0
2

18
20

8 (6.5,9)

1 (1,2)

6 (5,6)

2 (2,2.5)

0 (0,0)

18 (14,19)

Question 1
Marlenga 2002*
Question 2
Marlenga 2002
Gadomski 2003*
Wright*
Shutske*
Question 3
Reed 2001
Page 2001
Liller 2002
Cole 2001
Petrea*
Elkind 2002
Hughes 1999
Schmeising 1991
Schuler 1994
Lehtola 1993
Carrabba 2000
Heaney 2001*
Lee 2000*
Landsittel 2001
Hawk 1995
Baker*
Parker*
Parker*
Median (IQ range)
* study quality not assessed
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Appendix III: Literature Search Strategies
Medline Search Strategy (search strategies for other databases available from the authors)
1 exp Agriculture/
2 agricultur$.mp.
3 farm$.mp.
4 rural$.mp.
5 or/1-4
6 exp Accident Prevention/
7 prevent$.mp.
8 (minimiz$ or avoid$ or limit$ or restrict$).mp.
9 (minimiz$ or minimis$ or avoid$ or limit$ or restrict$).mp.
10 or/6-9
11 exp child/
12 kid$.mp.
13 "school age$".mp.
14 exp adolescence/
15 teenage$.mp.
16 exp infant/
17 exp RURAL POPULATION/
18 "young adult$".mp.
19 "high school$".mp.
20 exp child, preschool/
21 "elementary school$".mp.
22 exp Schools, Nursery/
23 "junior high$".mp.
24 or/11-23
25 exp "Wounds and Injuries"/
26 injur$.mp.
27 (death$ or mortality or morbidity or fatal$ or die$).mp.
28 exp Death/
29 exp MORTALITY/
30 exp MORBIDITY/
31 exp ACCIDENTS/
32 collision$.mp.
33 fall$.mp.
34 hazard$.mp.
35 fatal$.mp.
36 asphyxia$.mp.
37 exp Near Drowning/ or exp Drowning/
38 drown$.mp.
39 suffocat$.mp.
40 trauma$.mp.
41 electrocut$.mp.
42 *Disease/
43 (disabl$ or disability).mp.
44 danger$.mp.
45 wound$.mp.

43

46 damage$.mp.
47 (overturn$ or over turn$ or turnover$ or turn over$ or rollover$ or roll
over$).mp.
48 exp Behavior/
49 knowledge.mp.
50 aware$.mp.
51 acute poison$.mp.
52 (limb$ adj5 loss).mp.
53 attitude$.mp.
54 rate$.mp.
55 or/25-54
56 and/5,10,24,55
57 limit 56 to yr=1980-2002
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Appendix IV: Inclusion Form
Date: dd _____ mm _____ 200____ Reviewer: ______ Reference Number: ______
1. TOPIC / INTERVENTION
Primary research evaluating any one of the following:
Efficacy of NAGCAT
Dissemination strategies of NAGCAT
Efficacy of primary, secondary or tertiary prevention
strategies for childhood farm injuries

Yes [ ] No [ ]

2. DESIGN
Study includes a comparison group (RCT, controlled trial,
before/after, prospective cohort, retrospective cohort, case
control, cross-sectional, ecologic)

Yes [ ] No [ ]

3. PARTICIPANTS
Study population involves one of the following:
Children 0-19
All ages, data presented separately for children
All ages, data not presented separately for children
No children in study population but prevention strategy
applicable to children
4. OUTCOMES
Study reports at least one objective quantified outcome:
Circle: occurrence of injuries, uptake of guidelines,
trauma rates, change in behaviour, change in attitude,
knowledge of guidelines, knowledge acquisition, other

Yes [ ] No [ ]
Yes [ ] No [ ]

Yes [ ] No [ ]
Yes [ ] No [ ]
Yes [ ] No [ ]
Yes [ ] No [ ]

Yes [ ] No [ ]

FINAL DECISION
[ ]

INCLUDE (meets at least one criterion in each category)

[ ]

EXCLUDE – state reason: __________________________________________

[ ]

UNSURE (need more information)

If disagreement between reviewers, final outcome:
[ ] INCLUDED

[ ] EXCLUDED

Check box if study provides useful background information
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Appendix V: Flow Chart of Study Selection
Potentially eligible studies
identified through electronic
databases (n=5,751)

Potentially eligible studies
identified through reference
lists of included studies (n=28);
conference proceedings (n=3),
NIOSH website (n=27)

Potentially eligible studies
identified through contacts with
authors/content experts (n=10)
Studies excluded: inappropriate
study design or irrelevant to
question (n=5,521)

Studies retrieved for detailed
inclusion/exclusion (n=253)

Studies retrieved for detailed
inclusion/exclusion (n=38)

Studies retrieved for detailed
inclusion/exclusion (n=7)
Studies excluded: inappropriate
study design or irrelevant to
question (n=278)

Studies meeting inclusion
criteria (n=12)

Studies meeting inclusion
criteria (n=8)

Studies meeting inclusion
criteria (n=0)

Studies included in the systematic
review (n=20)

Question 1 (n=1)

Question 2 (n=2)

Question 3 (n=17)
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Appendix VI: Data Extraction Form
Study Identification
Author
Year
Country
Source
Objectives
Primary Objective:
Other Objectives:

Methods
Study Design
Characteristics of study
population
Intervention
Comparison
Primary outcome
Other outcomes
Type of injury targeted
Study setting
Study Population
Total eligible
Total enrolled
Intervention group
Comparison group
Exclusions
Withdrawals
Participation
Number entered
Number who completed
study
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Results
Outcome

Results in
Results in
intervention intervention
Group A
Group B

Results in
comparison
group

Statistical
significance

Comment
on practical
significance

Authors’ conclusions

Stated limitations
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Appendix VII: Down’s and Black Quality Assessment
Checklist
Reporting
1.

Is the hypothesis/aim/objective of the study clearly described? This question refers to a clear
statement of the objective, i.e. to measure the effectiveness of x in population y with respect to z, even
if x, y and z are not clearly described (see questions 2, 3 and 4)
Yes
No

2.

Are the main outcomes to be measured clearly described in the Introduction or Methods section?
If the main outcomes are first mentioned in the Results section, the question should be answered no. In
case-control studies the case definition should be considered the outcome.
Yes
No

3.

1
0

Are the interventions of interest clearly described in the Introduction or Methods section?
Treatments and placebo (where relevant) that are to be compared should be clearly described.
Yes
No

5.

1
0

Are the characteristics of the patients included in the study clearly described in the Introduction
or Methods section? In cohort studies and trials, inclusion and or exclusion criteria should be given.
In case-control studies, a case definition and the source for controls should be given.
Yes
No

4.

1
0

1
0

Are the distributions of principal confounders in each group of subjects to be compared clearly
described? A list of principal confounders is provided.
Yes
Partially
No

2
1
0
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6.

Are the main findings of the study clearly described? Simple outcome data (including
denominators and numerators) should be reported for all major findings so that the reader can check
the major analyses and conclusions. This question does not cover statistical tests, which are
considered below.
Yes
No

7.

Does the study provide estimates of the random variability in the data for the main outcomes? In
non-normally distributed data the inter-quartile range of results should be reported. In normally
distributed data the standard error, standard deviation or confidence intervals should be reported. If the
distribution of the data is not described, it must be assumed that the estimates used were appropriate
and the question should be answered yes.
Yes
No

8.

1
0

Have all important adverse events that may be a consequence of the intervention been reported?
This should be answered yes if the study demonstrates that there was a comprehensive attempt to
measure adverse events. (A list of possible adverse events is provided).
Yes
No

9.

1
0

1
0

Have the characteristics of patients lost to follow-up been described? This should be answered yes
where there were no losses to follow-up or where losses to follow-up were so small that findings
would be unaffected by their inclusion. This should be answered no where a study does no report the
number of patients lost to follow-up.
Yes
No

1
0

10. Have 95% CIs and/or actual probability values been reported (e.g., 0.035 rather than <0.05) for
the main outcomes except where the probability value is less than 0.001? (both CI and p value,
either CI or p value, neither)
Yes
No

1
0
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External validity
11. Were the subjects asked to participate in the study representative of the entire population from
which they were recruited? The study must identify the source population for patients and describe
how the patients were selected. Patients would be representative if they comprised the entire source
population, an unselected sample of consecutive patients, or a random sample. Random sampling is
only feasible where a list of all members of the relevant population exists. Where a study does not
report the proportion of the source population from which the patients are derived, the question should
be answered as unable to determine.
Yes
No
Unable to determine

1
0
0

12. Were those subjects who were prepared to participate representative of the entire population
from which they were recruited? The proportion of those asked who agreed should be stated.
Validation that the sample was representative would include demonstrating that the distribution of the
main confounding factors was the same in the study sample and the source population.
Yes
No
Unable to determine

1
0
0

13. Were the staff, places, and facilities where the patients were treated, representative of the
treatment the majority of patients receive? For the study to be answered yes the study should
demonstrate that the intervention was representative of that in use in the source population. The
question should be answered no if, for example, the intervention was undertaken in a specialist centre
unrepresentative of the hospitals most of the source population would attend.
Yes
No
Unable to determine

1
0
0

Internal validity – bias
14. Was an attempt made to blind study subjects to the intervention they have received? For studies
where the patients would have no way of knowing which intervention they received, this should be
answered yes.
Yes
No
Unable to determine

1
0
0
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15. Was an attempt made to blind those measuring the main outcomes of the intervention?
Yes
No
Unable to determine

1
0
0

16. If any of the results of the study were based on “data dredging”, was this made clear? Any
analyses that had not been planned at the outset of the study should be clearly indicated. If no
retrospective unplanned subgroup analyses were reported, then answer yes.
Yes
No
Unable to determine

1
0
0

17. In trials and cohort studies, do the analyses adjust for different lengths of follow-up of patients,
or in case-control studies, is the time period between the intervention and outcome the same for
cases and controls? Where follow-up was the same for all study patients that answer should be yes.
If different lengths of follow-up were adjusted for by, for example, survival analysis the answer should
be yes. Studies where differences in follow-up are ignored should be answered no.
Yes
No
Unable to determine

1
0
0

18. Were the statistical tests used to assess the main outcomes appropriate? The statistical techniques
used must be appropriate to the data. For example non-parametric methods should be used for small
sample sizes. Where little statistical analysis has been undertaken but where there is no evidence of
bias, the question should be answered yes. If the distribution of the data (normal or not) is not
described it must be assumed that the estimates used were appropriate and the question should be
answered yes.
Yes
No
Unable to determine

1
0
0

19. Was compliance with the interventions reliable? Where there was non compliance with the
allocated treatment or where there was contamination of one group, the question should be answered
no. For studies where the effect of any misclassification was likely to bias any association to the null,
the question should be answered yes.
Yes
No
Unable to determine

1
0
0
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20. Were the main outcome measures used accurate (valid and reliable)? For studies where the
outcome measured are clearly described, the question should be answered yes. For studies which refer
to other work or that demonstrates the outcome measures are accurate, the question should be
answered as yes.
Yes
No
Unable to determine

1
0
0

Internal validity – confounding (selection bias)
21. Were the patients in different intervention groups (trials and cohort studies) or were the cases
and controls (case-control studies) recruited from the same population? For example, patients for
all comparison groups should be selected from the same hospital. The question should be answered
unable to determine for cohort and case-control studies where there is no information concerning the
source of patients included in the study.
Yes
No
Unable to determine

1
0
0

22. Were study subjects in different intervention groups (trials and cohort studies) or were the cases
and controls (case-control studies) recruited over the same period of time? For a study which
does not specify the time period over which patients were recruited, the question should be answered
as unable to determine.
Yes
No
Unable to determine

1
0
0

23. Were the subjects randomized to intervention groups? Studies which state that subjects were
randomized should be answered yes except where method of randomization would not ensure random
allocation. For example alternate allocation would score no because it is predictable.
Yes
No
Unable to determine

1
0
0

24. Was the randomized intervention assignment concealed from both patients and health care staff
until recruitment was complete and irrevocable? All non-randomized studies should be answered
no. If assignment was concealed from patients but not from staff, it should be answered no.
Yes
No
Unable to determine

1
0
0
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25. Was there adequate adjustment for confounding in the analyses from which the main findings
were drawn? This question should be answered no for trials if: the main conclusions of the study
were based on analyses of treatment rather than intention to treat; the distribution of known
confounders in the different treatment groups was not described; or the distribution of known
confounders different between the treatment groups but was not taken into account in the analyses. In
non-randomized studies if the effect of the main confounders was not investigated or confounding was
demonstrated but no adjustment was made in the final analyses the question should be answered as no.
Yes
No
Unable to determine

1
0
0

26. Were losses to patients to follow-up take into account? (yes, no, unable to determine) If the
numbers of patients lost to follow-up are not reported, the question should be answered as unable to
determine. If the proportion lost to follow-up was too small to affect the main findings, the question
should be answered yes.
Yes
No
Unable to determine

1
0
0

Power
27. Was a power calculation reported for the primary outcome?
Yes
No
Unable to determine

1
0
0
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