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REVIEW

A Systematic Review of Youth and All-Terrain Vehicles Safety in Agriculture
Farzaneh Khorsandia, Guilherme De Moura Araujob, and Fadi Fathallahb

aCooperative Extension in Agricultural Safety and Health, Department of Biological and Agricultural Engineering, University of California, 
Davis, Davis, California, USA; bDepartment of Biological and Agricultural Engineering, University of California, Davis, Davis, California, USA

ABSTRACT
All-terrain vehicle (ATV) incidents are one of the leading causes of injuries and fatalities among 
youth in the agricultural industry. It has been hypothesized that many youth-related ATV incidents 
occur because children ride ATVs that do not fit their capabilities and are not following basic safe 
riding practices. In addition, various ATV safety guidelines regarding youth (e.g., CPSC, ANSI/SVIA, 
ASI) are inconsistent and may not align with state or local laws. To the best of our knowledge, no 
comprehensive studies have compared the physical and mental requirements for riding ATVs and 
the youth’s capabilities to ride ATVs safely. Consequently, there are no scientific-based recom-
mendations for age limitation, physical and mental capabilities, and safety requirements for youth 
to ride ATVs safely. Thus, there is a need to review the available sources related to youth safety 
and ATVs in the agricultural industry, identify the research voids, and recommend modifications to 
current ATV guidelines. This study conducted a systematic review of available ATV-related studies, 
standards, guidelines, and laws to establish better-informed minimum age, physical and mental 
capabilities, and safety requirements for youths to ride ATVs on the farm.  

KEYWORDS
Age limitation; agriculture; 
ATV; mental capabilities; 
physical capabilities; safety

Background

As an industry, agriculture has one of the highest 
proportions of youth workers. NIOSH reported 
that approximately 893,000 youth lived on farms 
(in the present manuscript, the term “on farms” 
also includes “on ranches”) in 2014, and more 
than half (51%) worked on their family’s farms.1 

Across all ages,2 the agricultural industry is among 
the most dangerous occupational sector in the 
United States and is the most dangerous industry 
for youth.3 Among youth workers (<16 years), the 
number of worker fatalities in agriculture has been 
consistently higher than in all non-agricultural 
industries combined.3 On average, approximately 
33 children in the U.S. are injured in agriculture- 
related incidents each day;1 every 3 days, a child 
dies in an agriculture-related event.4

The economic, social, and legal/political condi-
tions that have historically surrounded 
U.S. agriculture may partially explain this 
situation.5,6 Often, farm parents began working at 
a very young age and expected their children to do 

the same. Economically, farmers have high finan-
cial and workload pressures, which push them to 
call for all family members’ contributions to the 
farm work. Politically, the virtual absence of fed-
eral safety regulations on small farms precludes 
any meaningful oversight with regard to youth 
exposure to occupational hazards. For instance, 
most farms with 10 or fewer employed workers 
and no temporary labor camp during the last 
12 months are exempt from OSHA’s federal 
regulations.7 As a result, only about 7% of 
U.S. farms are required to comply with OSHA 
standards and regulations.8

Farms are also exempt from some child labor 
laws and occupational safety regulations.9 

Although employing youth under 16 years is gen-
erally not permitted by the Child Labor Act, youth 
employed on farms are exempted from that 
restriction. The Fair Labor Standards Act was 
amended in 1968 to include the Hazardous 
Occupations Orders for Agriculture, also known 
as AgHOs.10 However, certain exemptions made it
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possible for youth 12 years-of-age and older to be 
hired by farmers with parental permission and 
under certain task restrictions.11

Youth as young as 14 years are permitted to 
drive farm machinery as employees on others’ 
farms if they receive training and certification in 
approved tractor and farm machinery certification 
programs.10 Furthermore, there is no age or task 
restriction for youth working on a farm owned or 
operated by their parents or guardians.11 

Therefore, parents (or guardians) can decide 
when their children (or wards) are ready to begin 
operating an ATV and to what extent these youth 
will be involved in ATV work while working on 
land owned or operated by their parents or 
guardians.12

Youth ATV operators in the agricultural 
industry

One of the most common causes of fatal and 
nonfatal farm injuries among youth in agricultural 
settings is farm machinery.1 ATVs are commonly 
used in agricultural operations to apply fertilizer 
and chemicals, inspect livestock and crops, super-
vise workers, transport personnel and material, 
mow grass, round up livestock, and carry and 
tow implements.13,14 ATVs are reported as the 
primary source of vehicle injury for youth on 
farms, causing 63% of vehicle-related 
injuries.15,16 Despite efforts to prevent childhood 
injuries through engineering controls, administra-
tive controls, application of PPE, and training, the 
number of ATV-related injuries among farm 
youth has increased 150% in recent years.3,17 

And more broadly, beyond agriculture, there are 
over 24,000 estimated ATV-related injuries 
annually among youth younger than 16 years-of- 
age.18

Youth perform a wide range of tasks on farms, 
including operating farm machinery like tractors 
and ATVs. Due to physical limitations in strength 
and anthropometric dimensions, some work tasks 
could be riskier for youth than adults, thus 
increasing their likelihood of being injured or 
even killed. Several studies have shown a strong 
relationship between the injuries of youth and 
their ages, anthropometric characteristics, and 

developmental abilities.19–21 For example, the 
results of previous studies showed that youth 
younger than 16 are not capable of safely operating 
tractors22–24 or ATVs.25

Different recommendations exist regarding the 
minimum age, required physical and mental cap-
abilities, and safety requirements for ATV opera-
tion. Those recommendations are inconsistent and 
may be affected by variances in state law. Also, to 
our knowledge, none of the reviewed recommen-
dations are evidence-based due to a lack of quan-
titative and systematic information about the 
extent of the physical and mental mismatches 
between requirements for operating ATVs and 
youth’s capabilities. The lack of clear and consis-
tent information may mislead young ATV riders 
and their parents, thus increasing the risk of injury 
to young operators.

This study aimed to review the available ATV 
standards, recommendations, guidelines, regula-
tions, and studies related to age limitations, physi-
cal and mental capabilities, safety requirements, 
and injuries and fatalities of youth riding ATVs 
on the farm. The main goal of this study is to 
identify the research voids and propose changes 
to improve current ATV guidelines. Results of this 
study will contribute to the scientific basis for 
developing regulatory and advisory guidelines for 
youth operating ATVs on farms.26–29

Materials and Methods

We conducted a systematic review30 of the litera-
ture and identified relevant articles, guidelines, 
standards, state laws, and recommendations on 
age limitations, physical and mental capabilities, 
safety requirements, and injuries and fatalities of 
children riding ATVs on farms. The literature 
review procedures included: (1) conducting 
a literature search, (2) selection of relevant sources 
using inclusion and exclusion criteria, (3) extract-
ing information from each source, and (4) conso-
lidation of the results.

The search was conducted through Google and 
Google Scholar in English for recent documents 
(after 1990). These two search engines include 
different types of sources, such as conference pro-
ceedings, books, reports, guidelines, and standards. 
Also, Google Scholar can search the full text of
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articles rather than just the citation, abstract, and 
tagging information in the PubMed and Web of 
Science search. Five separate searches were per-
formed to incorporate age limitations, physical 
and mental capabilities, safety requirements, and 
injuries and fatalities of youth riding ATVs on 
farms. The search terms included:

1. ATV OR all terrain vehicle OR all-terrain 
vehicle OR quad-bike OR quad bike OR 
four-wheeler OR four wheeler AND farm 
OR ranch OR agricultural OR agriculture 
AND maturity OR capabilities OR old OR 
years OR age OR limit AND children OR 
adolescent OR youth OR kid.

2. ATV OR all terrain vehicle OR all-terrain 
vehicle OR quad-bike OR quad bike OR 
four-wheeler OR four wheeler AND farm 
OR ranch OR agricultural OR agriculture 
AND cognitive maturity OR mental capabil-
ities OR physical capabilities OR mental OR 
physical OR Cognitive Development OR 
Perceptual Development OR Physical 
Development OR anthropometric OR force 
OR strength OR human body OR field of 
view OR vision OR percentile OR body size 
OR weight AND children OR adolescent OR 
youth OR kid.

3. ATV OR all-terrain vehicle OR all terrain 
vehicle OR quad-bike OR quad bike OR 
four-wheeler OR four wheeler AND farm 
OR ranch OR agricultural OR agriculture 
AND safety requirements OR rollover bars 
OR CPD OR Crush protection device OR 
crush prevention device OR instruction OR 
schooling OR teaching OR education OR 
groundwork OR guidance OR safety OR 
training safety training OR helmet OR gog-
gle OR face shield OR boot OR long Pant 
OR long sleeve AND children OR adolescent 
OR youth OR kid.

4. ATV OR all terrain vehicle OR all-terrain 
vehicle OR quad-bike OR quad bike OR 
four-wheeler OR four wheeler AND farm 
OR ranch OR agricultural OR agriculture 
AND injury OR fatality OR mortality OR 
accident OR crash OR wreck AND children 
OR adolescent OR youth OR kid.

5. ATV OR all terrain vehicle OR all-terrain 
vehicle OR quad-bike OR quad bike OR 
four-wheeler OR four wheeler AND law 
OR regulation OR legislation OR code OR 
constitution AND state name (e.g., Alabama, 
Alaska, etc.)

The next step was the selection of relevant sources 
using inclusion and exclusion criteria. Initially, we 
reviewed the title of the first 60 documents result-
ing from each search. If the document was 
a manuscript, we then examined its abstract and 
conclusion. If the content of either the abstract or 
conclusion was relevant to the subjects of interest 
(age limitations, physical and mental capabilities, 
safety requirements, and injuries and fatalities of 
youth riding ATVs on farms), the manuscript was 
selected for further review of the entire manu-
script. For the cases in which the document was 
not a manuscript (e.g., standards, recommenda-
tions, guidelines, regulations, laws, media news), 
we skimmed through the document to assess its 
content. Content relevance to the topics of interest 
was evaluated manually and individually by two 
researchers to establish inter-rater reliability.30 

When both researchers agreed on a certain con-
tent, the document was further reviewed.

The third step of the review process (informa-
tion extraction) was performed by searching for 
specific keywords within each document selected 
in step 2. For example, for each source found in 
the search for the required physical and mental 
capabilities of youth, keywords such as force, 
anthropometry, body size, weight, and strength 
were searched to identify the relevant material. In 
the last step (consolidation of results), experts in 
youth and ATV safety reviewed and categorized 
the relevant information in each document in 
a table.

Based on our search terms, we retrieved 182 
documents from Google Scholar and 1,189 from 
Google. As expected, some documents were 
repeated due to the five separate queries in two 
search engines. After filtering the titles, we identi-
fied 649 unique documents. Among those, 115 
documents were selected for further review based 
on the inclusion/exclusion criteria. Our findings 
are outlined in the next section of this manuscript.

256 F. KHORSANDI ET AL.



A summary of the literature review process is 
illustrated in Figure 1.

In addition to the initial literature review 
(Figure 1), we also evaluated documents that 
were directly cited by the original 115 selected 
documents that emerged from our search. For 
those documents, we repeated steps two (selection 
of relevant sources using inclusion/exclusion cri-
teria), three (information extraction), and four 
(consolidation of the results). After filtering the 
titles, we identified four additional documents.

Results

We have organized the results of our study into four 
categories: Youth Injuries and Fatalities in ATV 
Incidents; Age Limitations; Physical and Mental 
Requirements; and Safety Requirements and PPE.

Youth injuries and fatalities in ATV incidents

Manuscripts we identified that studied injuries and 
fatalities of youth riding ATVs on farms are sum-
marized in Table 1. Variables that were commonly 
discussed among all these manuscripts include 
youths’ age, gender, ethnicity, ATV size, the type of 
activity, incident type, training, and wearing 
a helmet. It was observed that most ATV incidents 
involved male youth younger than 16 years old. In 
addition, in most cases, youth were riding adult- 
sized ATV models and not wearing a helmet. The 
most common type of incident was rollover, fol-
lowed by collisions.

Age limitations

ATVs can weigh up to nearly 1,200 pounds31 and 
reach speeds up to 80 mph.32 The engine size 
ranges from 50 cc to approximately 1,000 cc for 

youth and adult-size ATVs. Controlling heavy, 
fast, and powerful vehicles require physical and 
mental capabilities that youth operators may not 
possess. For this matter, several consensus-derived 
guidelines, rules, and recommendations have been 
developed regarding the minimum age for operat-
ing ATVs on farms.33–40 These guidelines include 
age limitations for youth to ride utility ATVs 
(designed for those 16 years-of-age and older) 
and youth models. Nevertheless, these recommen-
dations are inconsistent and may be affected by 
laws that vary among states.

The American National Standard Institute/ 
Specialty Vehicle Institute of America (ANSI/ 
SVIA) propose age limitation based on the abilities 
of children from different age groups and the ATV’s 
maximum speed. Furthermore, based on the medical 
associations and safety experts’ concerns about child 
safety and health, some have concluded that permit-
ting children younger than 16 years-of-age to oper-
ate or ride ATVs could be construed as a form of 
child neglect or endangerment.41

According to ANSI/SVIA, youth under the age of 
6 should not be allowed to operate ATVs, and youth 
aged 6–10 should be limited to motorized vehicles 
that can go no faster than 24 km/h (15 mph) and 
require constant adult supervision.42 Youth between 
the ages of 11 and 12 can ride ATVs with 
a maximum speed of 48 km/h (30 mph).42

In the U.S., ATV manufacturing and sales are 
regulated by the U.S. Consumer Product Safety 
Commission (CPSC) and not by the U.S. 
Department of Transportation (DOT). The DOT 
regulates motor vehicles designed to be used on 
public roads, and ATVs are not intended for pub-
lic roadway use. In 2002, nine consumer groups 
petitioned the CPSC to ban the sales of adult-size 
ATVs for use by children under the age of 16.43 

However, the petition was denied. The CPSC, the

Figure 1. Literature review summary.
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Table 1. Youth injuries and fatalities in ATV incidents.
Authors, (year), title 1- Participants (age) 

2- Location 
3- Measures and Interventions

Findings

Levenson, M. S., (2003), All-terrain vehicle 2001 
injury and exposure studies.99

1-Youth and adults riding ATV (driver and 
passenger) 
2- U.S. 
3- Analysis of collected data by CPSC for annual 
ATV injury report

(1) 1997–2001: estimated number of ATV- 
related injuries treated in E.R.s 
increased by 104%; the increase includes 
youth (>16)

(2) The two subgroups (>16 and ≤16) do not 
differ much from each other in the ATV 
injuries per rider (Driver and passenger) 
measure (4.6 and 4.8 per thousand 
riders) risk measure, the year 2001.

(3) For each riding hour, the under 16 age 
group is more likely to be injured than 
the 16 and over age group (57.6 and 
37.4 per million hours).

(4) For each driver and driving hour, the 
under 16 age group is more likely to be 
injured than the 16 and over age group 
(10.2 and 6.1 per thousand drivers) and 
(70.6 and 42.3 per million hours).

(5) In 2001, most injuries associated with 
drivers under the age of 16 occurred with 
ATVs larger than 90 cc engine size.

(6) For each driver and driving hour, the 
under 16 age group is more likely to be 
injured than the 16 and over age group 
driving ATV with engine size larger than 
200 ccs (20.2 and 9.5 per thousand dri-
vers) and (109.5 and 59.5 per million 
hours).

Hendricks. (2005) Injuries to youth living on 
U.S. farms in 2001 with comparison to 
1998.100

1- Youth (>20) living on U.S. farms 
2- U.S. 
3- Telephone survey, CAIS obtained injury 
surveillance data for youth on farms in 
collaboration with USDA

(1) Although the rate of household youth 
injuries decreased (not statistically sig-
nificant) from 1998 to 2001 (18.81/ 
1,000, to 15.71/1,000 household youth), 
the rate for ATV injuries increased (1.3/ 
1,000 to 1.7/1,000 household youth)

(2) Male comprised 65% of 2001 injuries 
related to ATVs.

(3) 2,150 out of the 6,626 estimated injuries 
associated with transportation in farms 
were ATV-related. Others include horses, 
tractors, etc.

(4) Estimated 19,397 injuries from a total of 
1.2 million youth living in U.S. farms.

(Continued )
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Table 1. (Continued). 

Hendricks, (2005), Household youth on 
minority-operated farms in the United 
States, 2000: Exposures to and injuries from 
work, horses, ATVs and tractors.21

1- Youth (>20) living on minority-operated 
U.S. farms 
2-U.S. 
3- Telephone survey, obtained nonfatal injury 
and exposure data from the 2000 Minority 
Farm Operator Childhood Agricultural Injury 
Survey (M-CAIS) in collaboration with USDA

(1) Estimated 28,600 youth living in min-
ority operated farms. 17,998 of those 
were living in Hispanic farms.

(2) 26 million youth less than 20 years old 
live in U.S. farms. Over half of them 
perform work on the farm.

(3) Other racial minority farms (non- 
Hispanic):

(4) Other racial minority farms ATV injury 
rate: 8.1/1,000 exposed youth

(5) 23% of youth drove ATVs (majority 
males: about 62% vs. 38% females).

(6) Total of 348 injuries to youth (<20): 8% 
were associated with ATV operation (4.5/ 
1,000 exposed youth).

(7) 24% of ATV injuries happened to youth 
(<10)

(8) Estimated 24% of all ATV injured 
household youth were wearing helmets

(9) Native American farm ATV injury rate: 
6.2/1,000 exposed youth (all males)
Hispanic farms:

(1) 27% of youth drove an ATV (majority 
males)

(2) 44% of youth injuries happened while 
working on the farm (14.3/1,000 
exposed). Some might have been with 
ATV.

(3) 10% of youth injuries were ATV-related 
(5.1/1,000 exposed youth). 60% were 
males vs. 40% females.

(4) 48% of ATV youth injured were wearing 
helmets.

Killingsworth, J. B. (2005). National 
hospitalization impact of pediatric all-terrain 
vehicle injuries.101

1–5292 hospitalized children (<18) due to ATV- 
related injuries (1997 and 2000) 
2- U.S. 
3- Analyses of data based on the 1997 and 
2000 Healthcare Cost and Utilization Project 
Kids’ Inpatient Database

(1) Over 2,500 children were hospitalized in 
2000 due to ATV-related incidents, 
a 79% increase from 1997.

(2) Approximately 1% of ATV-related hos-
pitalizations resulted in death.

(3) The majority (2/3) of pediatric ATV- 
related injuries involved children who 
were 14 or less, and approximately 1/5 
were less than nine years-of-age.

(Continued )
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Table 1. (Continued). 

Goldcamp (2006), Nonfatal All-Terrain 
Vehicle – Related Injuries to Youths Living 
on Farms in the United States, 2001.12

1- Youth (>20) living on U.S. farms and 
involved in nonfatal ATV incidents during 2001, 
30,744 participants for the 2001 Childhood 
Agricultural Injury Survey (CAIS) in 
collaboration with the U.S. Department of 
Agriculture (USDA). 
2- U.S. 
3- A telephone survey

(1) Estimated the ATV ownership and 
exposure on U.S. farms and an overview 
of injuries to youths due to ATV use on 
the farm in 2001.

(2) 36% of youths living on farms operated 
an ATV in 2001

(3) Estimated 2,246 nonfatal ATV-related 
injuries occurred to youths younger than 
20 in the U.S. in 2001.

(4) 74% of injuries (1,668) occurred to 
youths members of the household; 69% 
(1,145) of those were males.

(5) 70% of injuries (1,170) involved from 10 
to 15 years old.

(6) 58% of injuries (970) occurred during 
recreational activities.

(7) 87% of the injuries to household youths 
occurred on ATVs with engine sizes 
greater than 200 cc (utility ATVs)

(8) Estimated 37% of all ATV injured 
household youth were wearing helmets

Fleming, S. (2010). All-terrain vehicles: How 
they are used, crashes, and sales of adult- 
sized vehicles for children’s use.102

1-Several ATV use and crash data 
2-U.S. 
Government Accountability Office report on 
how ATVs are used and the nature, extent, and 
cost of ATV crashes.

(1) Estimated 816 fatalities and 81,800 
injuries treated in E.R.s for ATV acci-
dents in 1999.

(2) Between 1999 and 2007 risk of death 
decreased from 1.4 deaths per 10,000 
ATVs used to 1.1 deaths per 10,000 
ATVs used.

(3) Estimated 534 fatalities and 134,900 
injuries treated in E.R.s for ATV acci-
dents in 2007.

(4) Between 1999 and 2007, the risk of injury 
decreased from 193 injuries per 10,000 
ATVs used to 129.7 injuries per 10,000 
ATVs used.

(5) 7/10 sale dealers checked were willing to 
sell adult-sized ATVs for children use

(6) 22% of fatalities between 1999 and 2008 
involved children < 16 years old.

(7) 94% of children that died in 2005 were 
riding an adult-sized ATV. For the 2006– 
2008 period, it was 93%.

(8) About one-fifth of the deaths and about 
one-third of the nonfatal injuries 
involved children <16 years old.

(9) 34% of fatalities from 1999 to 2005 were 
due to vehicle tripping/flipping.

(Continued )
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industry, and many consumer advocates recom-
mend selling only youth-model ATVs for children.

Nevertheless, there are no ATVs designed/man-
ufactured for children younger than 6. Vehicles for 
children 6 years-of-age and older have tradition-
ally had engine sizes less than 70 cc, and those for 
children 12 years-of-age and older have been 90 cc 
or less. The CPSC recommends that these vehicles 
be used by children with adult supervision.44 

Previous recommendations based on engine size 
by operator’s age are given in Table 2. 44 In the 
case of ATVs, the CPSC currently has adopted the 
2017 voluntary standard developed by the 
Specialty Vehicle Institute of America (SVIA) 
and the American National Standards Institute 
(ANSI),42 which is the most up-to-date standard 
regarding ATV-youth fit.

The American National Standard for Four 
Wheel All-Terrain Vehicles42 is a “voluntary” stan-
dard that provides definitions for youth category 
ATVs (Y-6+, Y-10+, Y-12+, and T). Based on this 
standard, the criterion determining age-designated 
youth labels is the maximum speed of the vehicle. 
For example, Y-10+ ATV models should only be 
used by children aged 10 and older. The maximum 
speed associated with each ATV category is pre-
sented in Table 3.

The European standard titled “ATV Safety 
requirements and test methods”45 determined sev-
eral requirements that ATVs should meet to be 
commercialized in Europe. This standard categor-
ized youth-ATVs (type I in this standard) into four 
groups, including, Y-6+, Y-10+, Y-12+, Y-14+ based 
on the speed limits, similar to the standard from 
ANSI/SVIA (Table 2). In addition, the European 
standard suggests that only operators older than 16 
should ride adult-sized ATVs (type II in this stan-
dard) for utility or recreational purposes.

Despite the recommendations based on age 
categories, several national and international 
organizations40,41,46 prohibit youth under 16 from 
riding ATVs of any size (neither adult nor youth 
models). Moreover, several medical associations in

Table 1. (Continued). 

Jennissen CA. (2016), The effect of passengers 
on all-terrain vehicle crash mechanisms and 
injuries.25

1–537 ATV-related trauma cases were analyzed 
(youth and adult). 
2-U.S. 
3- Performed a retrospective chart review of 
ATV crash victims at a U.S. Midwest trauma 
center (2002–2013).

(1) 799 deaths in the U.S. due to ATV 
accidents in 2009.

(2) Out of 537 evaluated cases, 20% were 
passengers or drivers with passengers

(3) 77% were males
(4) 25% were ≤15 years-of-age
(5) 21% wore helmets during an accident
(6) Youth (≤15 years old) were significantly 

more likely to have passengers among 
youths (29% vs. 10% for >15).

(7) Adults (16–25) were more likely to have 
passengers than adults older than 25 
(16% vs. 5%).

(8) 50% of passengers were ≤15 years-of- 
age

(9) 71% of non-collision events were 
rollovers.

(10) 10. Back rollovers were 2.5 more likely 
than rollovers in other directions for 
cases with passengers.

(11) 11. Passengers are 3.6 times more likely 
to fall or be ejected.

(12) 12. 60% of all victims fell off or were 
ejected. 29% were stuck or pinned by 
ATV.

Table 2. Age of operator and the ATV engine size, as recom-
mended by the CPSC.44.

Age of Operator ATV Engine Size

Under age 6 not recommended
Age 6–11 under 70 cc
Age 12–15 70–90 cc
16 years & older over 90 cc
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the U.S., including the AAP40 and the ACS,41 warn 
that all ATVs are unsafe for youth, and no one 
under 16 years should ride ATVs at all.40 Some 
also indicate that youth under 12 have neither the 
required physical capabilities (anthropometry and 
strength) nor the motor skills to safely handle an 
ATV. They also indicate that youth under 16 do 
not possess the cognitive capabilities (perceptual 
abilities or judgment) required to control high- 
power motorized vehicles. Lastly, Franklin et al. 
advocated that the sales of youth-size ATVs should 
be stopped in Australia for safety reasons.46

The laws of all 50 U.S. states regarding ATV 
riding for youth were reviewed in this study and 
vary considerably. The most common regulations 
found in our search involved the following:

● Age limitations for operators
● Required safety equipment (i.e., helmet and 

eye protection)
● Adult supervision under age 16, while oper-

ating on public roadways
● Training (driver’s license, safety certificate)
● Vehicle registration
● Maximum speed
● Size of the ATV for youth (the majority of the 

sources follow the CPSC recommendation – 
see Table 2)

There are different regulations and laws at the state 
and federal levels. However, most rules/laws do not 
pertain to operations on private land. In addition, 
most laws are exempted if the vehicle is used for 
agricultural purposes. For instance, operators can 
ride without a helmet if they are farming in North 
Carolina or Wisconsin.47 In addition, ATVs in 
Pennsylvania used exclusively for agricultural pur-
poses are classified in the Pennsylvania Vehicle Code 
as multipurpose agricultural vehicles (MAVs) and are 
exempt from the Pennsylvania ATV law.48,49 None of 

the states’ regulations address the physical or mental 
capabilities required to ride the ATVs.50

Numerous studies related to youth’s age and 
ATV use have been conducted; two key studies 
regarding the age of youth’s involvement in agricul-
tural activities and age-based patterns in youth ATV 
riding behaviors are summarized in (Table 4).

Physical and mental requirements

In this section we identified and reviewed the 
available sources that addressed the physical and 
mental capabilities required for children to ride 
ATVs. Four main requirement areas included: 
strength, anthropometric characteristics, field of 
vision, and mental maturity. According to the 
reviewed literature, youth are capable of riding 
an ATV if they fulfill all four criteria listed below:

● Are strong enough to activate the ATV controls 
and turn the handlebars from a lock-to-lock 
position;44,45,51–53

● Have physically grown enough to reach different 
controls under various riding scenarios (e.g., 
hands remain on the handlebar when turning 
it from lock-to-lock position);25,44,45,51,52,54–58

● Have a wide enough field of vision to see 
ATV controls and perceive the surrounding 
environment;43,51,53,56

● Are mentally mature enough to make agile 
and accurate decisions when reacting to dif-
ferent riding situations (e.g., deviating from 
an obstacle).44,55

Youth’s strength and ATV control activation 
force

The ATV operator should be strong enough to 
activate the ATV controls, including the throttle

Table 3. ATV requirements for speed limits for youth-sized ATVs based on ANSI/SVIA standard.

Label Youth-sized age classification
Maximum limited speed capability-with speed 

governor in km/h (mph)
Maximum unrestricted speed capability-without 

a governor in km/h (mph)

Y-6+ Children 6 years old and older 16 (10) 24 (15)
Y-10+ Children 10 years old and older 24 (15) 48 (30)
Y-12+ Children 12 years old and older 24 (15) 48 (30)
T Children 14 years old and older 32 and 48 (20 and 30) 61 (38)
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lever, hand gearshift lever, foot gearshift pedal, 
ignition switch, headlight switch, handlebar, hand 
brake lever, and foot brake pedal. An operator’s 
inability to consistently activate these critical ATV 
components could increase the injury risk to 
operators and bystanders.

Several reviewed documents discussed the required 
strength to activate different ATV controls. However, 
most of these documents relied on qualitative criteria 

for evaluating the required youth strength.51–53 For 
instance, the National Children’s Center for Rural and 
Agricultural Health and Safety (NCCRAHS) ATV 
guidelines
state that “youth should be strong enough to operate the 
controls without straining and be able to push the ATV 
off if pinned underneath.”51 Furthermore, the ATV 
Safety Institute (ASI)’s “readiness checklist” recom-
mends that “youth should have enough strength to

Table 4. Two studies related to youth age for getting involved in agricultural tasks 103 and riding ATVs.104

Authors, (year), title

1- Participants (age) 
2- Location 

3- Measures and Interventions Findings

Yang, J., et al. (2012). At what age should 
children engage in agricultural tasks.103

1-Interview with parents from 264 families 
regarding their children’s involvement in 
agricultural activities and their opinions about 
appropriate age involvement. 
2-USA (Iowa) 
3-Comparison between parents’ perceived-as- 
appropriate ages with actual-performance ages for 
kids engaging in various agricultural activities.

Families with at least one son: 

● 54.5% reported the youth rode an ATV
● The average age for first ATV ride is 9.8 

years
● 53% of boys rode ATV at a younger age 

than recommended age by NAGCAT (14- 
years old)Families with at least one 
daughter:

● 37.2% reported the youth rode an ATV
● The average age for first ATV ride is 10.1 

years
● 36.1% of girls rode ATV at a younger age 

than recommended age by 
NAGCATParents perception:

● Appropriate age to drive ATV (average): 
12.4 years old

● 74.6% reported younger perceived-as- 
appropriate age for ATV riding than the 
recommended age by NAGCAT

Jinnah, H. and Z. J. J. o. a. Stoneman (2016). 
Age-and gender-based patterns in youth 
all-terrain vehicle (ATV) riding 
behaviors.104

1-180 farm youth between 10 and 19 years-of-age 
2-USA (Georgia) 
3-Questionnaire interview with farm youth to 
better understand the relationships and 
differences in ATV risk and safety behaviors based 
on age and gender.

● The mean age for the first ATV ride was 
7 for boys and 8 for girls.

● 43% of boys started riding ATVs at 
6-years old or less, vs. 30% for girls.

● 94% of boys and 91% of girls under 16 
have ridden an adult-sized ATV.

● 81% of boys and 76% of girls admitted 
having ridden at very high speeds.

● 65% of boys and 56% of girls rode ATVs 
on public roads.

● 59% of boys and 34% of girls have 
attempted wheelie jumps.

● 9% of boys and 3% of girls attended safety 
training for ATV

● 96% of boys and 97% of girls have ridden 
an ATV as passengers. Only 10% of those 
had a designated passenger seat.

● 89% of boys and 92% girls transported 
a passenger on ATV. Only 7% had the 
passenger seat.

● Older boys (>12) were more likely to 
wear PPE than older girls (61% vs. 35%).
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activate the hand controls, shift lever, parking brake, 
choke and fuel valve, and the brake lever with sufficient 
pressure.”53 In contrast, the British Standard 
Institution (BSI), provides quantitative data for actua-
tion forces of some ATV controls.45 For example, BSI 
recommends hand lever brake activation forces 
between 22 N and 245 N for all adult-sized ATVs.

In an ongoing study, Araujo and Khorsandi 
(2020) measured the forces required to activate 
the main ATV controls. The activation forces 
were then compared to the corresponding strength 
of youth of various strength percentiles (5th, 50th, 
and 95th), genders (male and female), and ages (8 
to 17).28,29 The authors found a significant mis-
match between the forces required to operate the 
ATV controls and the corresponding strength of 
most youth. The exceptions were males older than 
15 years-of-age at the 95th strength percentile.

Furthermore, several study articles and guidelines 
reviewed in this manuscript recommended that youth 
should be capable of performing active riding, which 
refers to the operator moving their pelvis on or off the 
seat (vertically, laterally, and/or longitudinally) to 
counterbalance forces while holding the handlebars 
and keeping both feet on the footrests.45,52 Some 
researchers reported that active riding increased the 
stability of the ATV and decreased the chance of 

a rollover.59 However, the capability of performing 
effective active riding requires that the youth weight 
be significant compared to the ATV weight. Based on 
the CPSC, the appropriate child to ATV weight ratio 
should be 1:3.44

Figure 2 shows the weight of the lightest (5th 

percentile) and heaviest (95th percentile) youth in 
each age group compared to the mean weight of 
an age appropriate ATV.44 Based on the youth- 
ATV weight ratio recommended by the CPSC,44 

95th percentile kids as young as 7 years old are too 
heavy for the ATV recommended for their age 
(<70 cc), and by age 14, most kids are too heavy 
for ATVs designed for 12–15-year-olds.

Based on the CPSC youth-ATV ratio recom-
mendations (Figure 2), adolescent youth aged 12 
to 15 years old might be too tall or heavy for the 
youth-model ATVs currently on the market and 
approved by the CPSC.44 If a youth is too tall or 
overweight, their knees may interfere with the 
handlebars, and they will be unable to control the 
ATV properly. Moreover, overly tall or heavy 
youth may significantly raise the center of gravity 
when on youth-size ATVs, affecting their stability
and riding. A higher center of gravity likely 
increases the probability of the vehicle rolling 
over, posing a risk of injury or fatality.44

Figure 2. Weight of children and ATVs.44
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Youth’s anthropometric characteristics and 
ATV control reachability

Different standards and organizations have 
developed recommendations to evaluate youth’s 
ability to effectively reach the ATV’s main con-
trols: handlebar, hand brake, foot brake, hand 
gearshift, foot gearshift, and throttle lever. 
A summary of youth-fit criteria for ATVs pro-
posed by various organizations44,45,51,52,54–58 

and a research manuscript25 are shown in 
Table 5.

In addition to reaching different controls, the 
European standard45 and the N4-HC55 suggest 
evaluating hand reach to hazardous zones on the 
ATV (e.g., the exhaust, the engine, manifold, etc.). 
This recommendation is based on another stan-
dard (ISO 13857:2008), which determines safety 
distances required to prevent hazard zones that 
could burn operators from being touched by 
upper and lower limbs.60

A previous study25 evaluated the fit of one adult- 
sized ATV and one youth-model ATV for male 
youth aged 6–15 years old based on 5 of the safety 
recommendations mentioned in Table 5. The study 
found that most youth aged 6–15 years did not 
anthropometrically fit the ATVs based on the fit 
criteria used. Furthermore, the study suggests that 
rider age and ATV engine size are poor indicators of 
youth-ATV fit, and quantitative metrics would 
improve the assessment of which rider can anthro-
pometrically fit which ATV.

Furthermore, Araujo et al.27 evaluated youths’ 
ability to reach the main controls (i.e., handlebar, 
hand brake, foot gearshift, throttle lever, on/off 
switches, and lights) of various ATVs following 
some of the safety recommendations presented in 
Table 5. 27 The authors developed virtual 3D mock-
ups of ATVs and youth and simulated their interac-
tion using an ergonometric software. The study’s 
major finding was that most youth failed to pass at 
least one of the ATV-youth fit recommendations.

Field of vision

The field of vision of an ATV operator is the 
visible area they can scan from their seated 

position on the vehicle. Many believe that youth 
operators have a reduced field of vision compared 
to adults.61–64 Youth’s limited stature and eye 
height while seated on an ATV may affect their 
field of vision.24 Previous studies have shown that 
a restriction in an operator’s field of vision signifi-
cantly increases the likelihood of a crash and/or 
loss of control which can lead to rider and bystan-
der injuries.65,66 The ATV operator should have 
a wide field of vision to better access ATV con-
trols, keep the ATV on the path, and detect shapes, 
sizes, and distances of obstacles. This ensures that 
the operator can react to unexpected riding situa-
tions and make decisions about riding strategies.

The ASI youth “readiness checklist” includes 
a section to help parents assess their children’s 
visual perception.50 This part of the checklist eval-
uates youth’s capability to see, perceive depth, 
have adequate peripheral vision, judge the speed 
of moving objects, estimate the distances of objects 
(by units such as feet), and follow the movement 
of objects. The ASI provides some criteria to 
examine each visual capability.56 For example, 
the ASI determined peripheral or side vision as 
the ability to see to the sides while looking straight 
ahead. The ASI provided a method to determine 
a youth’s side vision by looking straight ahead 
while moving objects to the side. The youth should 
see objects at 90° to the side while looking straight 
ahead.53 In addition, based on NCCRAHS 
guidelines,51 children should have “good periph-
eral vision when wearing a helmet.”

Mental capabilities

In addition to the youth’s physical develop-
ment, consideration should be given to their 
mental development. Emotional development 
or mental maturity includes cognitive, percep-
tual, focus, discipline, reasoning, and decision- 
making abilities. A summary of youth’s skills 
and behaviors related to ATV riding are pre-
sented in Tables 6 and 7.

The CPSC determined nine ATV-riding skills 
and evaluated the capabilities of youth (<16) of 
different ages to perform these skills. The results 
are presented in Table 7. The NCCRAHS provided
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Table 5. A summary of youth-fit criteria for ATVs proposed by various organizations and a research study.
Criterion Reference Fitting criteria

Leg and knee 
clearance

CPSC 
Bernard 
et al. (2010)

The recommended vertical distance between the knee and handlebar should be 
larger than 200 mm. This minimum distance is necessary to ensure the rider can 
reach the handlebars and steer around an obstacle without the interference of their 
knees.

Crotch clearance CPSC 
N4-HC 
FReSH 
ASI 
FS4JK 
ICASH

Crotch clearance is the distance between the crotch and the seat when standing 
straddling with hands on the handlebar. The crotch clearance should range from 
76 mm to 152 mm. This proper clearance ensures youth can stand up and absorb 
shocks through the legs while riding on rough terrain, minimizes the chance that 
the seat will hit the operator during a ride, throws the operator over the 
handlebars, and improves visibility and comfort.

The angle of lean 
from vertical

CPSC 
Bernard 
et al. (2010)

The proper body size and handlebar height make the driver not need to lean 
forward more than 30° when standing and grasping the handlebars. If the operator 
is too tall, the operator should lean forward to reach the handlebar while standing, 
which increases the chance of ATV tip over.

Arm reach or Grip 
reach

CPSC 
N4-HC 
NCCRAHS 
ASI 
ICASH 
FS4JK

The rider should sit comfortably on the seat and reach all the controls, including 
sufficient arm length to shift body weight toward the rear and still turn handlebars 
freely.

Leg reach Operators should have a proper leg length to sit comfortably on the seat and place 
feet flat on the footrests. This criterion is proposed to ensure the operator can 
maintain control of the ATV shifting and braking.

Foot reach or foot 
brake reach

FS4JK 
Bernard 
et al. (2010)

Operators should have a proper foot length to sit comfortably on the seat and 
place feet flat on the footrests. When the operator places the heel of the shoe 
against the footrest or in the proper position on the footrests, the toe should be 
able to depress the footbrake with a simple downward rotation of the foot. The 
distance from the “ball” of the foot (at the most rearward position in the ATV’s 
footrests) to the brake pedal divided by the length of the foot should be less than 
105%. This criterion is proposed to ensure the operator can keep control of the ATV 
shifting and braking.

Brake Reach IPCH 
N4-HC 
BSI 
FReSH 
ASI 
FS4JK

With the hand placed in the normal operating position with fingers extended 
straight out, the first joint from the tip of the middle finger should reach beyond 
the brake lever. Additionally, the operator’s thumb must reach the engine stop 
switch. This guideline ensures that the operator can adequately stop the ATV.

Upper leg angle IPCH 
N4-HC 
FS4JK 
Bernard 
et al., 
(2010)

When sitting on the ATV with feet placed on the footrests, the upper portion of the 
leg should be about horizontal (<10°). If the knees are above the hips, the 
handlebars should be turned in both directions, and the contact with the knees or 
legs should be checked. This fit criterion is proposed to ensure the operator can 
control the vehicle.

Knee angle IPCH 
N4-HC 
Bernard 
et al., 
(2010)

When sitting on the ATV with feet placed on the footrests, the knees should bend 
at least 45 degrees. A knee angle higher than 45° indicates a risk for ineffective 
foot-brake operation.

(Continued )
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several recommendations to evaluate the youth’s 
cognitive capabilities before riding ATVs.67

The ASI youth “readiness checklist” (the same 
as mentioned in section 5.3.3 – Field of Vision) 
includes sections to help parents assess their chil-
dren’s motor development, social/emotional devel-
opment, and reasoning and decision-making 
ability.56 Based on the checklist, youth should be 
able to judge the speed of objects, state the dis-
tances of objects in terms of standard units, follow 
the movement of objects, visualize distances as 
displayed by a picture or photograph, follow 
a moving object while accomplishing hand manip-
ulation, and maintain relative spans of attention 
when given a variety of stimuli.56

The National 4-H Council55 reported that some 
teenagers, particularly males, experience rapid 
growth around the age of 13. While they may be 
physically capable of operating ATVs, they still 
lack the emotional maturity, judgment, and 
experience required to operate ATVs safely based 
on the guidelines related to their mental 
capabilities.

Safety requirements and PPE

Lack of helmet use68–70 and lack of safety gear71 

increase the chance of fatalities and severity of 
injuries in ATV crashes. This section summarizes 
the literature concerning crush protection devices 
(CPDs) and personal protective equipment (PPE), 
such as helmets, gloves, boots, goggles, face 
shields, long pants, and long sleeves for youth.

Crush protection devices (CPDs)
CPDs can potentially protect the operator in an 
ATV rollover incident by absorbing the impact 
energy and providing a clearance zone under the 
upside-down ATV. The application of CPDs for 
farming purposes is recommended in the U.S.82 

and is mandatory for occupational ATV (a.k.a. 
quadbike) use in Australia72 and Israel.73 Since 
most rollover incidents on farms happen at low 
speeds (<25 km/h – 15.5 mph), the NCCRAHS 
recommends CPD installation specially for youth
riding the ATV with speeds less than 48 km/h (30 
mph).51

Table 5. (Continued). 

Criterion Reference Fitting criteria

Elbow angle IPCH 
N4-HC 
Bernard 
et al., 
(2010)

When sitting upright on the ATV and placing hands on the handlebars, not leaning 
forward, elbows should have a distinct angle between the upper and forearm. If the 
elbows are at less than right angles (<90°), the operator is too large; if the angle is 
much more than a right angle (>135°), the operator is too small for the ATV, and 
steering will be difficult. This guideline is proposed to ensure the operator can steer 
the ATV and keep it under control.

Turning Reach 
and Throttle 
reach

IPCH 
N4-HC 
ASI

The operator should be able to turn the handlebars from lock-to-lock (to the 
extreme left and right positions) while gripping the handlebars and controlling the 
throttle and brake levers. This criterion is proposed to ensure the operator can 
control the speed and steering of the ATV.

Seat length CPSC There should be enough space for the operator to move forward and backward on 
the seat; a small seat will interfere with active riding.
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Training
This section reviews and discusses the available ATV 
riding and safety training programs in the U.S. In 
addition to general safety training, specific programs 
for occupational safety and youth are presented.

In the U.S., the ASI offers a free online ATV “Rider 
Course” to ATV purchasers. The course is also avail-
able for others for a fee. This training is mandatory in 
several states before riders can ride on public roads or 
trails.50 The ATV Rider Course is available for riders 
six years or older. Youth riders under the age of 
16 years must ride an age-appropriate ATV 
(Table 1), while trainees 16 years and older may ride 
an adult-size ATV.74 Parents or guardians must 
attend the course for riders 6–12 years old. The 
ATV Rider Course takes about 4–6 hours and pro-
vides safety education and hands-on riding experi-
ence. Based on the ASI’s reports, only about 10% of 
ATV buyers take the ATV Rider Course.75

In addition to the ATV riding course, ATV 
riders are encouraged to read the vehicle’s manual 
for proper operation of their machine since ATV 
models vary in design specifications, such as throt-
tle speed regulators, braking, clutch, and gearshift 
control. In the U.S., youth as young as 14 have 
been permitted to ride ATVs while employed on 
non-family-owned operations if they receive train-
ing through an accredited farm machinery safety 
program.10 For example, the National Safe Tractor 
and Machinery Operation Program (NSTMOP) 
provides training and certification programs for 
youths.76 The NSTMOP’s materials integrate trac-
tor and ATV education, training, and certification. 
However, these programs lack adequate coverage 
of specific ATV-related topics such as active 
riding.

In addition to the ATV riding course, a number 
of resources are available to learn about ATV 
operation and riding techniques, including Tips 
and Practice Guide for the ATV Rider,77 ATV 

Safety: 4-H Project Leaders Guide,78 Utility- 
Terrain Vehicle Operator Training Course: 
Instructor’s Guide,8 ATV Safety on the Farm 
(video),79 and the ATV Safety Youth Rider 
Endorsement Program.80

Details of two studies that focus on youth training 
programs including the participants, location, mea-
sures and interventions, and key findings are pre-
sented in Table 8. In summary, the results indicated 
that most youth did not get enough training for 
riding ATVs,81 and that training can significantly 
improve youth safety knowledge.82

Discussion

While there is a plethora of guidelines, recommen-
dations, safety training, regulations, and laws, the 
number of ATV-related incidents among youth is 
still concerning.18 Most of the available resources are 
consensus-based and lack the support of quantitative 
and systematic scientific evidence. On the other 
hand, regulations regarding ATV use by youth are 
subject to variances in state law and can be dismissed 
if the ATV is operated on private property. The lack 
of consistency in regulations and guidelines likely 
confuses the population and may make them recal-
citrant towards an attitude of safety.

Youth injuries and fatalities in ATV incidents

Several reasons explain the high number of ATV- 
related injuries and fatalities among youth in the 
agricultural sector. Youth are not inclined to wear 
helmets or other safety gear,68–70 and a low per-
centage participate in ATV training courses. 
Further, a high rate of youth do not have access 
to ATV training courses,12,81 ride without adult 
supervision,83,84 travel with high speeds,68,85 use
alcohol and/or drugs,68,69,86 ride on paved 
roads,87 and ride at night.68,69,83 Moreover, nearly

Table 7. Approximate age when ATV driving skills are acquired.44.

Age Rider Type Start Go Steer Stop Gears Park Safety Stunts Error Recovery

0–4 Primarily Passengers Some Some No No No No No No No
5–7 Rudimentary Yes Yes Some Some No No No No No
8–11 Driver Developing Yes Yes Yes Yes Yes Yes Some Some Some
12–15 Driver, Adept Driver Yes Yes Yes Yes Yes Yes Yes Some Some

Definitions: No – This skill is too advanced for most 
children in this age group 
Yes – most children will master this skill

Some – 1) Some children will attempt this skill, and some may 
seem to master and/or 2) Execution is inconsistent
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Table 8. Two studies regarding the availability81 and importance82 of training for youth ATV riders.

Authors, (year), title

1- Participants (age) 
2- Location 

3- Measures and Interventions Key Findings

Burgus. (2009) Youths operating all-terrain 
vehicles – implications for safety 
education.81

1–624 participants in the survey conducted 
aged 12 to 20 (median 16) 56% were male, and 
69% lived on a farm 
2- U.S. (Louisville, Kentucky) 
3-Administered a survey at a Future Farmers 
convention to identify safety-related behaviors, 
injuries, and effects of ATV safety training.

(1) The median age when participants started 
riding ATVs was 9

(2) 24% of participants always wore helmets, 
19.5% wore them most of the time, 31% 
wore them sometimes, 25.5% never wore 
them.

(3) 12% of participants never allowed passen-
gers, 60% allowed it sometimes, 17% 
allowed it most of the time, 14.1% always 
allowed it.

(4) 18.5% of participants never rode on paved 
roads, 69% rode on paved roads sometimes, 
9.4% rode on paved roads most of the time, 
3% always rode on paved roads.

(5) 29% of participants have been injured in an 
ATV incident, 71% have never been injured 
in an ATV incident.

(6) 88% of participants never participated in 
safety ATV training. Why?

a. 46% mentioned that training was not avail-
able in their area

b. 5% did not know about any training
c. 4% did not know where the training was 

held.

(1) Among the respondents who were not 
interested in training, 24% said they did not 
need training, and 16% said they were 
already safe riders.

Jennissen. (2015) The safety tips for ATV 
riders (STARs) program: Short-term impact 
of a school-based educational 
intervention.82

1- Over 4,600 students in 30 Iowa schools 
participated between November 2010 and 
April 2013. 
2- U.S. (Iowa) 
3- Assess the efficacy of the school-based 
program Safety Tips for ATV Riders (STARs), 
targeting adolescents.

Pre-program survey: 
1. 49% of participants were unaware of how 
many passengers most ATVs can carry. 
2. 76% of participants were unaware of the 
largest ATV size recommended for youth aged 
12–15 years. 
3. 58% of participants were unaware of when 
someone can ride an ATV on a public road 
(according to Iowa law). 
Post-program 
4. Only 8% of participants were unaware of how 
many passengers most ATVs can carry. 
5. Only 18% of participants were unaware of the 
largest ATV size recommended for youth aged 
12–15 years. 
6. Only 24% of participants were unaware of 
when someone can ride an ATV on a public road 
(according to Iowa law). 
7. 48% of program attendees were likely or very 
likely to use the ATV safety info provided. 
8. 32% of participants said they were unlikely or 
very unlikely to use the ATV safety info provided. 
9. Females were 42% more likely to use the ATV 
safety info than males. 
10. Students who rode daily/weekly were 69% 
less likely to use the safety info provided. 
Students who rode monthly were 46% less likely 
to use the information. 
11. Students who have crashed before were less 
likely to use the safety info than students that 
never crashed.
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all ATV-related injuries and deaths for youth 
occur on adult-sized ATVs.12,88 This is likely 
because youth under 16 years-of-age do not have 
the physical abilities, cognitive maturity, and ade-
quate judgment to safely operate those 
vehicles.33–40

Age limitations

The CPSC, the industry, and many consumer advo-
cates recommend selling only youth-model ATVs for 
children,42,44,45 despite the viewpoint of some medical 
associations and international organizations that warn 
that all ATVs are unsafe for children.40,41,46 ATVs 
have been categorized for various age groups based 
on ATV engine size and44 and maximum riding 
speed.42

Several sources state that adolescent children (aged 
12 to 15) might be very tall or heavy for the youth- 
model ATVs currently on the market and approved by 
the CPSC.44,55 If a child is very tall or overweight, their 
knees may interfere with the handlebars (of an youth- 
model ATV), which would likely affect their ability to 
manage the ATV.44 Also, very tall and/or overweight 
youth may significantly affect the center of mass on an 
ATV, thus affecting its stability and making it more 
prone to roll over.

Riding utility ATVs, which are adult-sized vehicles, 
is not recommended for youth by several sources. 
However, some recommendations state youth (<16) 
can ride utility ATVs on farms after special training.10 

An overview of several recommendations on the age 
limit for riding ATVs is presented in Table 9.

Physical and mental capabilities

Youth’s strength and ATV control activation force: 
The available sources regarding the required forces 
to activate ATV controls and youth strength were 

reviewed. There is not enough quantitative infor-
mation regarding the required actuation forces to 
activate the ATVs’ controls besides the BSI stan-
dard, which provides limited information on activa-
tion forces.45 There is a need to measure the 
activation forces of the available ATVs and com-
pare them with the corresponding strength of youth 
of varying ages and strength percentiles. The ATV 
actuation forces can be used as criteria for future 
ATV designs and modifying the currently available 
designs. In an ongoing project, the ATV activation 
forces are measured and compared to youth’s cor-
responding strength.28,29

Youth’s anthropometric characteristic and ATV 
control reachability: Several documents reviewed in 
this manuscript recommend youth-fit criteria 
(Table 4). 25,44,45,51,52,54–58 Although the available 
recommendations cover different fitting aspects 
(i.e., hand and foot reach, arm and leg angle, etc.), 
those recommendations should be validated with 
actual riders and ATVs, not only in a virtual 
environment.27 Araujo et al. (2020) are evaluating 
the match between the anthropometric dimensions 
of youth and the dimensions of ATVs based on the 
recommendations presented in Table 4.

Field of vision: The ASI provided several criteria 
and practical methods to evaluate one’s visual cap-
abilities. Nevertheless, to the best of our knowl-
edge, no available work has evaluated youth’s field 
of vision while operating ATVs. There is a need 
for a study to quantify youth’s field of vision while 
riding ATVs and compare it with the visual cap-
abilities of an adult counterpart. Furthermore, the 
influence of external factors such as helmet design 
on the rider’s field of vision should also be 
evaluated.

Mental capabilities: Several studies that assessed 
youth’s mental capabilities for riding ATVs were pre-
sented in the manuscript. Although several

Table 9. Summary of available sources regarding the Age limitation for riding utility (adult-sized) ATVs and youth-sized ATVs.
Age limit Source

Youth (< 6) should not ride an ATV either as driver or passenger All of the sources that discuss age 
limitation

Youth (<12) should not ride any ATV AAOS
Youth (< 16) should not ride any ATV AAP, ACS, Safe Kids Worldwide
Youth (6–16) can ride child-sized ATVs with some restrictions ANSI/SVIA, CPSC, BSI
Youth (12–16) should ride only ATVs with an engine size of 90 cc or less and should have limitations on their 

use of ATVs. In addition, they should be supervised by an adult.
AAOS

Youth (< 16) should not ride utility ATVs, which are adult-sized ATVs, on farms. NCCRAHS88,96,109

Youth (< 16) can ride utility ATVs on farms after special training NSTMOP, BSI
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guidelines44,56,67 provided criteria for evaluating 
youth’s cognitive capabilities, the guidelines do not 
offer practical methods to examine each criterion. 
Moreover, the available guidelines are not compre-
hensive to assess different aspects of mental capabil-
ities for riding ATVs (e.g., motor skills, attention and 
focus, reaction time, and decision making under unex-
pected circumstances). No study evaluated youth’s 
cognitive maturity while riding ATVs. Therefore, 
additional studies are needed to determine the neces-
sary mental capabilities required for youth to ride 
ATVs and then to develop tools that can assess 
youth for these cognitive skills prior to operating 
ATVs.

Safety requirements

The safety requirements for ATV operation are not 
consistent among U.S. states. For example, PPE and 
training for youth are not mandatory in some 
states, even though they are highly recommended 
by many sources reviewed in this manuscript. 
Furthermore, some researchers do not recommend 
the installation of CPDs,89–91 but two NIOSH cen-
ters, including the NCCRAHS, recommended 
installing CPDs on ATVs for farming 
purposes.51,92 The effectiveness of PPE,93–95 

CPD,96–98 and training81,82 in preventing incidents 
and protecting the operator in a potential crash has 
been widely emphasized in several studies. The 
authors of this manuscript recommended that 
youth should only be allowed to ride utility ATVs 
equipped with a CPD, and after taking safety riding 
courses. Furthermore, the use of PPE (helmet, 
gloves, boots, goggles, face shields, long pants, and 
long sleeves), should be mandatory for youth.

Conclusion

We conducted a systematic review of the literature 
to identify relevant articles, guidelines, standards, 
regulations, and recommendations in the field of 
youth and agricultural ATV safety. This study 
evaluated different sources regarding the age lim-
itations, physical and mental capabilities, safety 
requirements, and fatalities and injuries of youth 
riding ATV.

We identified a need for a guideline including 
a comprehensive list of evaluation criteria to 
examine youth’s readiness to ride a specific 
model of ATV. There is also a need for future 
research to evaluate the required mental capabil-
ities of youth to ride ATVs on farms. Lastly, the 
application of safety equipment and training 
should be mandatory in order to enforce their 
application by operators.
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American Academy 
of Pediatrics

AAP Iowa’s Center for Agricultural 
Safety and Health

ICASH

American College 
of Surgeons

ACS National Children’s Center for 
Rural and Agricultural Health 
and Safety

NCCRAHS

American National 
Standards 
Institute

ANSI National 4-H Council N4-HC

ATV Safety Institute ASI National Institute for 
Occupational Safety and 
Health

NIOSH

British Standard 
Institution

BSI National Safe Tractor and 
Machinery Operation 
Program

NSTMOP

Computer-Aided 
Design

CAD North American Guidelines 
for Children’s Agricultural 
Tasks

NAGCAT

Consumer Product 
Safety 
Commission

CPSC Occupational Safety and 
Health Administration

OSHA

Crush Protection 
device

CPD Personal Protective 
Equipment

PPE

Farm and Ranch 
eXtension in 
Safety and 
Health

FReSH Specialty Vehicle Institute of 
America

SVIA

Farm Safety for 
Just Kids

FS4JK Three-Dimensional 3D
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