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State-Specific ATV-Related Fatality Rates:
An Update in the New Millennium
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Objectives. We compared state-specific all-terrain vehicle (ATV) fatality rates
from 2000-2007 with 1990-1999 data, grouping states according to helmet,
training, and licensure requirements.

Methods. We used the CDC WONDER online database to identify ATV cases
from 2000-2007 and calculate rates per 100,000 population by state, gender,
and age.

Results. ATV deaths (n=7,231) occurred at a rate of 0.32 per 100,000 popula-
tion. Males accounted for 86% of ATV-related deaths at a rate that was six
times that for females (0.55 vs. 0.09 per 100,000 population, respectively);
60% of the male deaths occurred in the 15- to 44-year age group. With the
exception of the two oldest age categories, rates were consistently higher in
the no-helmet-law group. Both the number and rate of ATV-related deaths
increased more than threefold between 1990-1999 and 2000-2007. West
Virginia and Alaska continue to have the highest ATV fatality rates (1.63 and
2.67 ATV deaths per 100,000 population, respectively).

Conclusions. Helmet-use requirements seem to slightly mitigate ATV-related
death, but training requirements do not. For policy to be effective, it must be
enforced.
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Since their introduction in the 1970s, all-terrain vehi-
cles (ATVs) have been used in a variety of recreational
activities and in numerous occupational settings in the
United States and other nations. Unfortunately, injuries
and deaths related to the use of these vehicles have
been a persistent problem throughout this period and
have been increasing in recent years.'”* According to
the U.S. Consumer Product Safety Commission (CPSC),
recreational ATVs in use have increased 126%, from
4.2 million units in 2000 to 9.5 million units in 2007;
estimated deaths have increased 56% between 2000
and 2007, from 551 to 857 deaths annually (reporting
is ongoing). Furthermore, estimated injuries seen in
emergency departments increased 23% between 2000
and 2007, from 92,200 to 150,900 injuries annually.!
A variety of strategies to decrease ATV-related inju-
ries have been attempted, including legislation, pub-
lic awareness and education, hands-on training, and
modifications in vehicle design. A few recent studies
describing various ATV educational efforts directed
at young people and mixed age groups have focused
on behavioral change resulting from focus groups,
videos, and training programs. Aitken and colleagues
conducted multiple focus group meetings with both
adult and adolescent ATV riders, discussing riding
habits and use of protective gear. They concluded
that licensing, training requirements, and improved
enforcement of existing laws should be strategic
components of ATV safety campaigns.® Burgus et al.
conducted a survey of young people aged 12-20 years
at a national agricultural convention to identify safety-
related behaviors, injuries, and effects of ATV safety
training. They concluded that an understanding of the
behavior of young ATV operators should be considered
in the design of ATV safety programs and educational
materials.® Williams et al. found that using a brief ATV
safety video in a required statewide hunter education
course generally increased safety knowledge.”
Consistent with other areas of injury prevention
and control, policy measures to reduce risky ATV use
have been passed in many states, including helmet-use
requirements, training requirements, and restrictions
on use of the vehicles related to driver age and other
factors. Studies of the impact of these policies have
demonstrated somewhat mixed results. A 2001 report
of state-specific death rates resulting from ATV crashes
from 1990-1999 reported that the seven states without
safety legislation had a collective death rate (0.17 deaths
per 100,000 population) that was twice that of the other
states (0.08 deaths per 100,000 population), all of which
had some level of ATV legislation.® West Virginia (0.70
ATV deaths per 100,000 population), one of the states
in the former group, and Alaska (0.55 ATV deaths per

100,000 population), in the latter group, experienced
the highest rates during the decade.

Rodgers used a different methodology to study
factors associated with ATV mortality rates during the
same time period and reported that West Virginia
(6.33 ATV deaths per one million population) and
Alaska (5.99 ATV deaths per one million population)
had the highest rates; these two states accounted for
about 7% of ATV-related deaths, despite representing
less than 1% of the U.S. population.” Because these
studies were both cross-sectional in nature covering a
10-year period, they did not assess trends and changes
in rates that may have resulted from nationwide educa-
tion and training efforts dictated by a 10-year consent
decree between CPSC and ATV manufacturers initiated
in 1988." Rodgers noted that many of the safety laws
were only applicable for part of the period, depending
on when they went into effect. He also noted that, while
state safety requirements are expected to reduce the
mortality rate, the presence of high ATV mortality rates
may spur the enactment of states’ safety requirements.’

Upperman et al. reported an overall fatality rate
of 0.09 ATV deaths per 100,000 population among
children younger than 16 years of age for the period
1982-1998 and concluded that current legal and regu-
latory standards (as of 1998) had a low probability of
decreasing pediatric AT V-related mortality."! In a brief
editorial, Helmkamp reported a 181% increase in the
overall mortality rate in West Virginia, from 0.70 per
100,000 population in 1990-1999 to 1.94 per 100,000
population during 2000-2006; however, it should be
noted that West Virginia enacted its safety legislation in
2005." A study by Helmkamp and colleagues reported
that, during 2000-2005, there were 1,043 ATV deaths
in children aged 15 years or younger (a rate of 0.27
per 100,000 population) compared with 4,161 deaths
among adults (a rate of 0.31 per 100,000 population);
there were notable rate differences between males and
females in both age groups.??

Four additional recent studies have focused on legis-
lation issues at the state level. Keenan and Bratton com-
pared injury outcome and helmet use in a regulated
state (Pennsylvania) and in an unregulated state (North
Carolina) and found that, despite age restrictions and
helmet requirements, young people in Pennsylvania
suffered serious morbidity and mortality."* Beidler and
colleagues observed no significant changes in ATV
riding patterns and little change in morbidity and
mortality when comparing pre-legislation (December 1,
2004, to May 1, 2005) with post-legislation (December
1, 2005, to May 1, 2006) injury data in North Carolina.”
Winfield and colleagues’ review of university-based
level-one trauma center data concluded that Florida’s
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ATV laws mandating helmet use for people aged <16
years and the prohibition of ATV use on roadways were
inadequate to prevent injuries and their sequelae.'
However, Stolz et al., through a statewide telephone
survey in Ohio (a state with restricted licensure, train-
ing, and operation requirements for ATVs), reported
that registered voters were overwhelmingly in favor
of restricting the use of ATVs by children <16 years
of age, prohibiting passengers on ATVs, requiring
helmets, and requiring all ATV owners and users to
take a safety class.'”

In summary, despite evidence of public support
and a burgeoning problem with ATV injuries, existing
studies of ATV laws are either out-of-date or difficult
to generalize regarding which legislative components
might be most effective in reducing risk. The purpose
of this study was to calculate state-specific ATV fatality
rates for the period 2000-2007, grouping the states
according to helmet requirements and training and
licensure requirements. Comparisons were made with
published rates from 1990-1999.%

METHODS

ATV deaths and corresponding mortality rates per
100,000 population among people aged 1-84 years for
2000-2007 were obtained from the National Center
for Health Statistics’ Compressed Mortality File using
the Centers for Disease Control and Prevention (CDC)
WONDER online database.'® An ATV-related death,
as the underlying cause, was defined according to the
International Classification of Diseases, 10th revision
(ICD-10) external cause of death codes V86.0-V86.9."
A combination of information obtained from the Spe-
cialty Vehicle Institute of America (SVIA),? CPSC,*! and
a systematic review of online state-specific compilations
of ATV-related legislation was used to group the states.
States were considered as having ATV-related legisla-
tion if the laws went into effect at any time during the
2000-2007 study period.

The following age groups were used to present the
number of deaths and mortality rates for each gender:
1-14, 15-44, 45-64, and 65-84 years of age. These
groups generally correspond to groups used in previ-
ous ATV rate studies.®*'? Table cells with fewer than
five deaths were suppressed and were not included,
although they are subsumed in reported totals in this
article.®

We tabulated and compared state-specific, age
group, and gender-specific rates per 100,000 popula-
tion. We used Poisson regression to test whether the
gender-specific rates changed significantly during

2000-2007.*

RESULTS

General comparisons

As shown in Table 1, during the eight-year study period,
7,231 ATV-related deaths occurred in the U.S., repre-
senting a rate of 0.32 per 100,000 population. Eighty-
six percent of the deaths were among males at a rate
of 0.55 per 100,000 population, which was six times
the rate for females (0.09 per 100,000 population).
Rates increased significantly among males, from 0.45
per 100,000 population in 2000 to 0.64 per 100,000
population in 2007 (slope = 0.05, p<<0.0001); rates
also increased among females, from 0.07 per 100,000
population in 2000 to 0.10 per 100,000 population in
2007 (slope = 0.06, p<<0.0001), but at a much slower
pace than for males (data not shown). Rates among
females were highest in the 1- to 14-year age group
(0.13 per 100,000 population) and steadily decreased
with each subsequent age group. Six of every 10 male
deaths occurred in the 15- to 44-year age group at a
rate of 0.74 per 100,000 population, the highest rate for
any age group. The highest state rates were observed
in Alaska (2.67 per 100,000 population), West Virginia
(1.63 per 100,000 population), Wyoming (1.31 per
100,000 population), and Maine (1.02 per 100,000
population) (Table 1).

Helmet regulations

Comparisons of state, gender, and age group rates
are presented in Table 1 for 32 states with some level
of helmet-use requirements and 19 states (including
the District of Columbia) with no helmet-use require-
ments. Nearly 5,300 deaths occurred in the states with
helmet-use requirements, at a rate of 0.30 per 100,000
population, compared with more than 1,900 deaths in
the states with no helmet-use requirements, which had
a rate that was 23% higher (0.37 per 100,000 popula-
tion). With the exception of the two oldest age catego-
ries in both groups, the rates were consistently higher in
the no-helmet-law group. In both comparison groups,
rates in males were generally 5.8 to 6.5 times those of
females. West Virginia (1.63 per 100,000 population)
had the highest rate among helmet-use regulated states,
and Alaska (2.67 per 100,000 population) had the high-
est rate among states with no helmet-use regulation.

Training and licensure requirements

Table 2 presents state, gender, and age group rates
for 33 states that have some level of ATV training
or licensure requirements compared with 18 states
(including the District of Columbia) that have no
such requirements. While the regulated group expe-
rienced about three times as many deaths (n=>5,377)
as the non-regulated group (n=1,854), the rates were
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somewhat similar (0.31 and 0.35 per 100,000 popula-
tion, respectively). There was a more noticeable differ-
ence in rates among males overall between the groups:
0.53 per 100,000 population in the regulated group
and 0.60 per 100,000 population in the non-regulated
group. Rate differences were also apparent in each of
the male age groups.

ATV-related deaths in 1990-1999 vs. 2000-2007
Table 3 provides data comparing rates for 1990-1999*
and 2000-2007. Both the number (2,226 vs. 7,231) and
rate (0.09 vs. 0.32 per 100,000 population) of ATV-
related deaths increased more than threefold between
the two time periods. This increase was also apparent
for the rate in males, which rose 3.4-fold, from 0.16
to 0.55 per 100,000 population between the two time
periods. Among females, the rate differential was a
4.5-fold increase, from 0.02 to 0.09 per 100,000 popu-
lation. Although the age group composition was not
exactly the same for the two time periods, substantial
rate increases were observed in all but one age group
from the earlier to the more recent period. The excep-
tion was among the oldest male group (65-84 years
of age), in which the rate decreased about 50%, from
0.80 to 0.44 per 100,000 population. While the differ-
ent regulation groups were not directly comparable
across the two time periods, rates were consistently
higher during the most recent period.

DISCUSSION

The results of our study show a very troubling threefold
increase in the number of ATV-related deaths and the
tripling of fatality rates overall in the U.S. during the
two time periods studied. Significant increases were
demonstrated for both genders and within every state
in the U.S. between 1990 and 2000. The popularity
of ATVs has increased dramatically during this time
period, with 1.8 million four-wheelers in use in 1990,
rising to 4.2 million in 2000 and 9.5 million in 2007.!
Increased availability is likely a contributing factor to
the substantial rise in ATV-related injury rates dem-
onstrated in our study, along with the increasing size
and power of the vehicles.? Alaska and West Virginia
still have the highest overall rates of fatal injury, and
being a male between the ages of 15 and 44 years is a
risk factor for injury and death.

Coding changes may also contribute to the increased
number of deaths between the two decades. Prior to
1999, ATV-related deaths were often defined by ICD
Ninth Revision, Clinical Modification (ICD-9 CM)
codes with the E821 series (i.e., nontraffic accident
involving other off-road vehicle),? which provided

no ATV specificity and likely underreported the true
number of ATV-related deaths. Since 1999, however,
ICD-10 has provided a new external cause of death
code (V86: occupant of a special all-terrain or other
motor vehicle designed primarily for off-road use)
that groups all ATV-related fatalities under a single
code and likely facilitates a more accurate counting
of ATV-related deaths.'%%

The comparisons examining the impact of two main
components of safety regulations, helmet use and train-
ing mandates, were of interest. AT V-related death rates
were 23% higher in states without helmet-use require-
ments. This statistic suggests that helmet laws may
have the desired effect of reducing the quantity and
severity of injuries. Bowman and colleagues reported
that helmet use appears to substantially decrease the
mortality and morbidity associated with ATV-related
crashes and resulting traumatic brain injuries and
injuries to the head, face, and neck areas. They further
stated that, “Helmet use is abysmally low among cur-
rent ATV users and that enforceable state-level policy
to promote increased helmet use appears to be not
only warranted but critical to significantly reduce the
burden of ATV-related injuries.”*

Training requirements were not associated with
a marked difference in death rates, although some
high-risk subsets (i.e., males) did show lower rates in
states with training requirements. There is evidence
from some states with such laws in place that enforce-
ment is low and compliance with the requirements
is highly variable. Further, the training requirements
range widely from a few questions on a driving test to
hands-on training. While the effectiveness of hands-on
training to prevent ATV injury has not been thoroughly
studied, more experience on the vehicles and a clearer
understanding of the principles of riding an ATV would
seem prudent for any novice rider. Unfortunately,
the ATV Safety Institute, which provides much of the
hands-on ATV training in the U.S., does not release
data about the training it provides. Therefore, we relied
on the broader approach of comparing states with or
without legislative training requirements rather than
comparing states where actual hands-on training has
occurred.

Some policies that have shown considerable suc-
cess in motor vehicle injury reduction have yet to be
attempted for ATV use. For example, a graduated
driver license approach for ATV operators might be
considered an option that would allow young operators
to develop skills on ATVs gradually and in lower-risk
environments. This approach would require a carefully
designed study to demonstrate its impact.
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Table 3. Comparison of ATV fatalities and rates: U.S., 1990-19992 and 2000-2007

1990-1999 2000-2007
Characteristics N (rate) N (rate)®
Gender
Male 1,935 (0.16) 6,215 (0.55)
Female 291 (0.02) 1,016 (0.09)
Age (in years)
Males
1-16 657 (0.21) NA
1-14 NA 835 (0.34)
17-49 1,052 (0.16) NA
15-44 NA 3,760 (0.74)
50-64 126 (0.07) NA
45-64 NA 1,138 (0.42)
65-84 100 (0.80) 482 (0.44)
Females
1-16 138 (0.05) NA
1-14 NA 316 (0.13)
17-49 133 (0.02) NA
15-44 NA 511 (0.10)
50-64 11 (0.01) NA
45-64 NA 144 (0.05)
65-84 9 (0.01) 45 (0.03)
Helmet and other safety equipment (21 states) 1,180 (0.08) NA
Helmet requirement
Yes (32 states) NA 5,294 (0.30)
No (19 states and Washington, DC) NA 1,937 (0.37)
Machine-related requirements (23 states) 694 (0.09) NA
No safety legislation (six states and Washington, DC) 352 (0.17) NA
Training and/or licensure requirement
Yes (33 states) NA 5,377 (0.31)
No (18 states and Washington, DC) NA 1,854 (0.35)
U.S. totals 2,226 (0.09) 7,231 (0.32)

2Source: Helmkamp JC. A comparison of state-specific all-terrain vehicle-related death rates, 1990-1999. Am J Public Health 2001;91:1792-5.

®Rate per 100,000 population
ATV = all-terrain vehicle

NA = not applicable

DC = District of Columbia

Limitations

This study was subject to several limitations. One limi-
tation was that categorizing ATV laws across states is
challenging. We could identify no two states with the
same combination of policies governing ATVs in place
in either 2000 or 2007.* There was also variability
even among those states with helmet-use and training
requirements as to the age groups and circumstances of
use under which the law applies. In 2000, SVIA reported
that nine states had ATV laws addressing helmet use,
three states had laws addressing training, and 13 other
states had laws addressing both components.?’ Legisla-
tion addressing helmet use and training was in effect for
both California and Texas during the entire eight-year
study period, while North Carolina—also in this same

group—had both helmet-use and training components
that became effective only during the latter part of the
study period. ATV-related death rates in these three
states all increased substantially during the decade: in
California, from 0.04 to 0.14 per 100,000 population;
in Texas, from 0.05 to 0.22 per 100,000 population;
and in North Carolina, from 0.13 to 0.34 per 100,000
population. While we chose to group these states
together regardless of when their legislation became
effective during the study period, we acknowledge that
misclassification of the status of these laws during the
study period could have affected the results. We do,
however, feel that our broad groupings were appro-
priate and help explain the notable rate differences
observed between 1990-1999 and 2000-2007, and
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suggest that there may be an association between ATV
laws and fatality rates. Rodgers opined in his study of
ATV mortality rates from 1990-1999 that high mortal-
ity rates may drive legislation, which, in turn, would
hopefully help facilitate rate reduction over time;’ our
results suggest that the hoped-for rate reduction has
not yet occurred.

In a descriptive study such as this, the potential for
misclassification exists in terms of the status of the laws
and how the states were grouped. Longer exposure to
policies may lead to increased awareness, adoption of
behavior change, and better enforcement of the laws.
In a recent study assessing rural ATV riders’ preferences
for safety messaging, Brann and colleagues concluded
that, while licensing and training requirements are
generally lacking, they are considered desirable in the
promotion of ATV safety by the ATV users participating
in the focus groups.®

Finally, we recognize that other unmeasured factors
(e.g., mix of users, types of vehicles used in different
parts of the country, and law enforcement) may con-
tribute to the rate patterns that were found. Winfield
and colleagues provide a useful framework for ATV
policy, suggesting that there are inherent flaws in a
legislation-dominated approach to ATV safety—compli-
ance (which is dependent on an individual’s behavior),
enforcement (which is dependent on having sufficient
resources as well as a physical presence of those who
can enforce), and an infinite number of independent
variables (which can only be covered by the most restric-
tive of laws [i.e., an absolute ban]) that potentially
would have a greater impact on injuries than does the
presence of the laws themselves.'

CONCLUSIONS

Our data suggest that helmet-use regulations may
influence the rate of ATV-related deaths, making an
increased emphasis on the importance of helmet use
while using ATVs an important strategy in reducing
these injuries. Training requirements were not as clearly
associated with a reduction in deaths, and further
study of the type and amount of training required to
make a difference is needed. Finally, for any policy to
be effective, it must be enforced, and further study of
barriers to acceptance and enforcement of these laws
is needed.
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